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R Descrigtion

INTERTDNGUED‘EVACH&TIQN CREEK AND‘PARACHUTE CREEK MEMBERS

538.0 541.5 ' OLl shale: Light. to medium brownish gray (2.5¢ 6!?:-
_ SXZ some: 4/2). Moderately distinct to faint lamina
R '«;_thin pinche& out buff to grayish brown tuff’ '

541.5 wBuff white to light and rare nedium augim.'

© brownish gray. Massive; some faint to distinet, fafl E
:regulan tazcontortad layers and streaka in-upper part
- 548,2Z 549@2_,_f_011 shale: Madium‘ta some 1ight and dark brownish ' ‘

- e oogray (2.5Y to LOYR 5/2-4/2, some.6/2 and: 342, rare:
- 7/2 upper part) .. Moderately distinct to very faint
laminge and streaked hedding. Common fine-gralne&
“ealelite blebs, streaks, and patches. Some coarse:
. hackly bladed crystal casts with brownish-black:’

organic fillzng& in upper part.

549.7 550.7 Q1 shale- Medium to dark brownish gray (IGYRfoZ
. E 3/2y. Mbderately distinct to faint laminae, -

w8

- Medium to light brownish gray (1OYR,ta g
{246/2). Faint to distinct laminae. A slightly-
‘irregulan 0.1-foot tan tuff band at 551.5. Comnon :
fine-grained lacy calcite streaks and stringers from
55%.% to- 552.3. Two vertical fractures with very fine
bitumen-stained calcite crusts from 552.0 to 553.5.

Three fine buffhwhit rthy tuff stringers in lowar =l
4 lnches. . :

550.% . 5537  OLL shal

553.7 554.7 0Ll shale: Brownish gray to some buff (2 5¢ 5/2- 6/2
‘some 7/2), Moderately distinct laminae; common fine
loop. structures.

554,7 555.7 0Ll shale: Buff to scme medlum browvnish gray (2.5Y¢ 7/2-
' 6/2, some 5/2), Distinet to faint laminae; common fine
loop structures. Rars fine buff-white earthy streaks,

17 "By L. G. Trudell, completed March 5, 1971
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) CQ:aﬂsamgﬁé&fﬁrom;&tlantid7Richfield;ﬂbﬁ§£1E ggr _4.Cn§éheL@ 3L-1 (Cam.}

LETHOROGIC DESCRIPTION OF SAMPLES SUBHITTED' FOR ASSAY.

From

Ta:

Description

3535, F

560.2

563.3

565.3

569.3

584.6

585.4

589.3

BT

563.3

565.3

569.3

584,6

385.4

589.3

592.8

- gllty streaks, Some high angle fractures below 558,

- fine diagonal ealcite-filled fractures in upper. half.--

- Siltstone: Gray buff to light brownish gray (10YR 7/1-

Laramie Energy Research Center, Laramie, Wyoming May 5, 1971
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il shaler Light to medium brownish gray (2.5Y 6/2w
5/2¥. Paint to moderately distinct lLaminae and.
streaked bedding. Common fine gray-buff slightly

uneven sample split,

Siltstone: 'Eight'brownishfgray'(IOYR 6/1-6/2). Very
faint streaked bedding. Some fine buff marlstone
laminae and streaks.

Oil shale: Buff to medium brownish gray (2.5Y to 10YR
7/2«4f2, some 8/2 upper part). Distinct to faint
lamirge and streaked bedding; very commen fine loop
structures: in upper part. A 2-inch light brownish-
gray siltstone band at 564,1. Common high angle
fractures with some very fine calcite and pyrite

“coatings in lower half; uneven sample split,

0il shale: Medium to dark and rare light brownish gray
(LOYR 4/2-3/2, some 5/2, rare 6/2). Moderately distinc
to' faint laminge and streaked bedding. Commoun very

& 0.1-foot light brownish-gray silty tuff stringer at
367.0; some fine to very thin strealks and vermiform
stringers in other parts. Irregular to broken core
pieces below 568,0; uneven sample split.

6/%, some 8/l and 6/2Y. Massive to faintly streaked. .
Some very fine to thick commonly contorted and shredded
oil-shale streaks and stringers. Some broken core.

04l shale: Light to dark browvmish gray (2.5Y to 10YR
6/2-3/2). Moderately distinct to faint slightly dis~
torted streaks and laminae. Common fine to thicl
gray~buff to light gray siltstone stringers.

01l shale: Buff to light and some medium brownish gray -
(10YR 8/2-6/2, some 5/2 and rare 4/2), Fairly distinet
te faint streaks and laminae. Common silty streaks.
Irregular diagomal calcite~filled fracture at 588.8~
589,0.

Siltstone: Gray buff (10YR 7/1-8/1). Massive to very 5
faintly streakad. i



606.5

607.2

612.0

626 F

628.0

Ftaqturaq qpre in lawer par:zuunaven_

; Gray bufE’(lGYK 7!1-8/1)“ Massive to ¢
: ggf&inuﬁg*stneaked "4 thick Light brownish-gray oil«
- ghale stringer with faint very fine laminae and

. atregked bedding at 596.6~596.9; thick to fine

- shredded”atringers and streaks at 598,6-599,2; very
‘finely laminated oil-shale zonme at 599.2-599,7 (flnely
?;eantazted in lower inch); finely laminated light to
{3mediumwerWnish—gray oil shale with seme very fine
“dtstinet: very Light buff laminae at 600.4-601.0.
'ﬁBroken,core‘at 601 ,0-603. 0

607.2 Oilvshale- Buff to medium brownxsh gray (LOYR 7/2~
i o 5f2Y. Faint to . distinct very fine laminae and _

C. streaked bedding. Some very fine vertical and diagw

'@n&l'dolomite Q?f filied fractures, '

612.0° . Siltstone and mudstone: Cray buff to buff (LOYR 8/1-
C &fZand 7/1). Massive; becoming very finely streaked .
W£tﬁ marlstone and oll shale in lower part.

624.7 Siltstone- Gray-buff (LOYR 7/1-8/1). Massive to
faintly streaked. Mostly irregular core pieces and
gome: rubble; uneven sample split. (617.0-618,0 missing).

TOP CONTINUGUS PARACHUTE. CREEK MEMBER

626,0 0il shale: Buff to brownish gray (l0YR 7/2-5/2).
Maderately distinct very fine laminae and streaked
bedding. Very common fine intersecting calcite-filled

- fréetures. = -

628.0 0il shale: Medium to dark brownish gray (LOYR 5/2-3/2).
Faint laminae and streaked bedding. Some calcite-filled
fractures. Buff silty tuffs at 626,9~627.0 and 627,5-
627.7. Uneven sample split.

631.0 0il shale; Medium to some dark and light brownish gray
(10YR 4/2-5/2, some 3/2 upper part and some 6/2 lowex
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Corve samples f?om‘ﬁtiantic Richﬁiald-Mcbil Eigura 4—Corehole 31-1 (00n }

LITﬂQLQGIG‘DESCKIPTION OF SAMEﬁE@'SUBMITTEH FDRZAS&&T

?

From.

To

ﬁasggiption

63l.0

632.5

633.5

638. 5

640.0

641.5

642.8

645, 4

6’3‘3 L5

638.5

640, 0

641.5

642.8

645.4

646,35

grayish-brown tuff streaks in lower half foot.

part). PFaint to moderataly distinet laminae; some
fine to thim loop struectures and displacements. :
Commorr: high angle calcite-filled fractures. Broken -
core at. 629.% -630,3. N

0iL shale: Very dark to rare medium brownish gray =
(10YR 2/2-3/2, rare 4/2), rare satiny luster, Paint.
laminae and streaked bedding, A fine gray-buff tuff
layer at 631.5 and a thick stringer at 631.9~632.1.
A very thin prismatic caleite layer at 631.6 and a 1[2-1
inch layer at base. Some calcite-filled fractures in
Iqwer part.

QLT shales  Dark to medium brownish gray (LOYR 3/2-
5£2 and 5/3Y. Faint to distinct laminae:; some fine
to thin loop structures.

Qil shaler Medium to Iight and some dark brownish
gray (lOYR to 2.5Y 4/2-6/2, some 3/2). Distine:s to
gome faint laminae; common fine loop structures,
-Some caleite-filled fractures. Some thin buff to

01l shale: WMedium to dark brownish gray (10YR &4/2-
3/2, seme 5/2 and 2/2. Faintly laminated, A very
thin layer of fairly coarse crystalline calcite (and
quartz?) at 639.5, Common fine tuff streaks in lowerx
Z inches,

0il shale:r Very dark to medium brownish gray (LOYR 2/2~
4/2¥, rare satiny luster, Very faintly bedded to
fainely laminated, Rare very fine caleite-~filled
fracturas, '

0il shale: Dark to medium brownish gray (10YR 3/2-5/2,
gsome 2/2 upper part). Faint to moderately distinct

- laminae; some fine to thin loop structures. Rare Ffine
to thin,,tan-to brownish~gray analcite streaks, lenses,
and layers.

0il shale: Medium to dark brownish gray (10YR 4/2-3/2,
rare 5/2). Faintly laminated, Rare fine amalcite
atreaks and layers,

0il shale: Very dark to some medium brownish gray (10YR
3/2-2/2, some 4/2 upper part), some satiny to resinaus
luster, Taintly laminated to very faintly strealked.
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Prom:

Dezcr Qtlnﬂ .

646. 5

T 6AT. T

6500

653.0

666.2

668,8

aﬂark tofmediumﬁbrownish\gray (10?& 3/2 4/

' D&rﬁ ek medlum and rare Ilght brownis . gra
(LOYK,3IZ-5[25 rare 6}2) Disninctly laminatedﬁrcqmmq
ﬂﬁnefloop structures ' :

653.0:. QiL shale" Medmum.ta dark browuish gray (loYR 4/2 3{2

. rare. 542y,  Moderately distinct to faint laminae;
*chammeupflna foop- structures in upper part. A thin

“analecitve layer at 652.2. Irregular core pieces. in

Iowan‘foot' _uneven sample split.,

666:. 2. Gii shalier Da:k tc-medlum brownishAgray {10YR 2/2—4/2,

S Faint to moderately distinct laminse. Rare fine tanm.

-t gray-buff silty tuff streaks and thin lenses; a

- 2=Inel: grayish~brown tuff with very fine wavey oil-
‘shalegtreaks at 653,5. Occasional very fine high to

.o low angle caleite-filled fractures from 65%.0 to 665.4
A Piner slightly prismatic,harizontai calclite geams at
’661 5 and 663.4.

667.3 il shale* Medium to dark brownish gray (LOYR 4/2-3/2,
rare 3/2). Faint laminae and streaked bedding. A

. vexy fine vertical calcite-filled fracture in lower
hal£.

668.8 0il shale: Dark to medium brownish gray (10YR 2/2-4/2).
Faint to moderately distinct laminae. Two very fine
vertical calceite~-filled fractures in upper 0.6 foot.

A Fine horizontal calcite seam at 667.9. Rare fine
grayish-brcwn tuff streaks.

609.8 . 01l shale: Medium to some dark brownish gray (10YR 4/2- ;f
5/2, some 3/2), Faint very fine laminae and streaked =~
bedding. A vertical caleite-filled fracture extends
through interval. A very regular 0.1 foot massive
grayish-brown dolomite {?) band at 669.2.

Sample of magsivae grayish-brown band from 669,2

feet: X-ray_-Wolemite, calcite, quartz, amalcite,
i feldspar.

,—mm«ﬁ““\
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Dascriptlom
z- Medium to davk:. browndsh. gray‘CIGYE 42

3&% some 2/Z lower part}. Faint to moederately:.
: _¢i3tincﬁ laminae; some fine loop structures, Itigl
o angler calcite-ftlled fractures in upper halfr A

- ler: Medium to sowe dark,and light brownis
gu&ﬁ'andrrara buff” (10YR 5/2-4/2, some 3/2 and 6/%,
. rare:7/Z near top). - Distinctly Iaminated; rare. fine
o thin. Ioep.structures,and displacements, Abundant
- very fine buff earthy streaks, lenses, and specks.
- Pine horizontal calcite seams at 673, 1 373. 3, and’
. 373,85 A-vegular 0,l-foot massive grayish brown band
L at. base: {like 669.2Y).
g'SampEe—of‘ciL.shale with very fine buff streaks
¢ -and lenges from 673.4 feet: X-ray - dolomite
-4 . calcite, quartz, analcite, feldspar.

673.9 675.% . 0il shale: Medium to dark brownish gray (LOYR 4/2-312
AL some: 542 mostly in upper part, rare 2/2)., Fairly
distinet to faint laminae, Abundant very fine buff

agraak&_and.speckat Very fine calcite seam at 62#{4

675.9 677.9 QLl shale: Medium to dark and rare light brownish gray,
' (LOYR to 2.5Y 4/2-3/2, some 5/2 and rare 6/2 in lower

part). TFaint to moderately distinct laminae; common
fine loop structures and displacements in lower part..
Fairly abundant very fine buff streaks and specks.
& thin buff earthy silty porous tuff layer at §76.7
and two fine layers at 677.7. Finely contorted- bedding
in lower half inch. .

677.9 678.1 Tuff: Medium to light gray (N5-6; very slight 5YR tint}
sllty textured. Very faintly streaked bedding to massiv
Regular sharp contacts at top and bottom. Some v very
fine pyrite specks and streaks, -
Sample of gray tuff from &78.0 feet: X-ray - quartz,
. ‘dolomite, feldspar, ferrcan, pyrite. .

678.1 680.9 Oil shale: Light to dark brownish gray (10YR to 2,5Y
6/2-3/2), Moderately distinct to faint laminae; cowmon
fine to thin loop structures. Some very fine buff
earthy streaks aud gray silty pyritic streaks, A very
thin prismatic calcite seam at 679.2., A very thinm Line-
grained brown tuff layer with fine dense gray nencal-
carecus mineral streaks at 679.9, Some very fine high
angle calecite-filled fractures in lower part,
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Cbre—&amplea:ﬁtamgﬁtlan;

Richfield-Mobil Figure & Corehole JI-L. (Car

Deacription

From:- e

I i

Iarvaa~an.aoma-garting1surfaces.

686.3 688 .3 OiI 3hale Light to medium and very'rare dark brownxsh

RS ‘Faint to some

~distinct laminae; common fine to rare thin loop atruc-
 tures.- Some high‘angxe calcite-filled fractures,

- J~inch massive gray silty tuff band at 687.1 (like

678.0} with a very finme light brownish-gray oil-shale

geay (10YR 6/2-5/2, rare 4/2-3/2),

Abundant. fnsect:

layer: one inch from top. Some insect larvae,

it 5,

- Iup—

feldspar, ferroan.

688.3 689.3 01l shale:r Medium and some 1ight to rare dark brownish
. gray (10YR 5/2-4/2, some 6/2 upper part,
Moderately distinct laminae... Broken core-in-upper- 0. 3
foot; vertical fracture with slight buff earthy cal~

- careous. coatings and some bltumen-stained patches

through rest of interval.

689.3 691.0 011 shale: Medium to very dark brownish gray (1LOYR 4/2-
Faint to fairly
distinct laminae; some fine to thin loop structures.
Vertical calcite~filled fracture from top to 690,2,

2/2, some 5/2), rvare satiny luster,

Uneven sawmile split.

691.0 692,2 0il shale: Medium and some dark grayilsh brown to tan
and rare buff (10YR 4/2 and 4/3-6/3,
7/2). Distinctly laminated; common fine loop struc-
tures, Falrly common fine buff to gray calcareous
pyritic streaks and lemses. Fine to 1/8-inch calcite-

kL shale: Maéiwm;t@ dark. brownizh gray (LGYE‘4ﬁ2
7 some: 2/% mosely Lm upper part and 5/2-5/3 wostly in
lowerm part}. Faink to fairly distinet laminae; so
“fine to thin loop structures and displacements, -
anal calcite-filled fracture near top.

" Sample of light to medium brownish-gray oil shale
from 6§7.6 feet: ZX-ray - dolomite,

quartz,

rare 3/2).

some 3/2,

filled high angle fracture in upper 0.6 foot,

sample sgplit,

rare

meven

~Ff

Diag-

A -

calcifw

692.2 693.7 0il shale: Medium to some light and dark brownish gray
_ doderately
distinct to faint laminae; common fine loop structures,

(10¥R to 2.5Y 5/2-4/2, some 6/2 and 3/2),

Fine tan silty to blebby analcite layer at 693.3,

Illustration No, SBR-4300F (Sheet 7 of 156)

Laramie Energy Research Center, laramle, Wyoming

May 5

2

1971



Core asamples frnm<Atlanti¢ Richﬁield-Mnbil Figure h)ﬁomehcia St 1 (Gom.

LITH@LGGIC DESCRIPTIE)N} GF SAM.’PI.E-M-,‘:SUBMITTEEF I’QRi ﬁSSAY,

Trom:

Tex

Deseription

693 .7

696.0

698.0

700.0

701.0

702.,0

694.9

696.0

698.0

700.0

701.0

702.0

704.G

- eaxthy tuff at base,

ofiL shala;' Light to verdeark brownish gray (10YR 6/2-‘

- Fine buf earthy streaks in loop structures at 694.3,:

011 shaler Mediuw to dark brownish gray (1O0YR 4/2~ 3[2}.

. 8ilty streaks, lenses, aund rare layers. Fine high angle

Slightly tzregular Q.L-foot buff silty and slightly

Ty Sample of buff tuff frowm 693.7 feet: X-ray -
im' dolountte, feldspar, analecite, pyrite, quartz.

2/2), rare satiny luster. Diatimctly leminated;
common f£ine to thin loop structures and displacements

Faintly laminated; some fine to thin loop structures,
Fracturaed and broken core in upper half foot; uneven
- sémple split.

Qil shaler Light to dark brownish gray (10YR 6/2-3/2).
Distinet to faint laminde; cowmon fine to thin loop
structures, Some very fine gray pyritic streaks.
& fine tan analcite .layer near top. Some insect larvae

0il shale: Medium and some light to rare dark brownish
gray (10 to 7.5YR 5/2-4/2, some 6/2, rare 3/2), '
Moderately distinct to faint laminae and streaked
bedding. Fairly abundant fine buff to gray, dense to

caleite-filled fracture from 699, 4 to base,

0il shale: Medium to some light and dark brownish
gray and rare buff (10 to 7.5YR 4/2-5/2, some 6/2 and
3/2,, rare 7/2 and 2/2). Faint to distinct laminae;
some fine loop styuctures, Rare fime gray to brown,
dense to silty lenses and layers. Some insect 1arvae°
Calcite-filled fracture continues to 700.7.

0il shale: Medium to very dark and rave light brownish
gray (10 to 7.5YR 4/2-2/2, rare 5/2-6/2 and 6/3), rare
very slight satiny luster. Faint and rare distinct
laminse; common fine loop structures. A vexy fine
buff to white silty layer at 701,2

0il shale: Medium and some dark to light brownish
gray (10YR 5/2-3/2 upper part to 5/2 and 6/2 lower
part). Fairly distinct to faint laminae; common fine
loop structures., Some fine to rare thin gray to buff
silty streaks and lenses. Common insect larvae and/or
plant trash,.
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 Prom

---DEscriptfon

705.0

706:.0

707 .4

708.5

709.1

- - 0Lk shales Medium and rare dark brownish gray to:
- bwfg (IOYR $/2-7/2, some 4/2, rare 3/2). Faint to
distinet laminae; common: very fine loop structures. -
Some- fine gray streaks. Irregular fractured core
" pleces with mddy costings in upper half; - uneven
,samgle split.

.QLE shale- Light to rare dark brownish gray and buff
€LOYR 6/2-5/2, some 4/2, rare 3/2 and 7/2). Faint
tor distinet laminae; rare fine loop structures and

displacements. Rare fine dense gray streaks and
laminae Soma insect larvae?

707.4 - OiL\Qhale' Medium to some light and dark browunish
o gray (XO¥R 4/2-5/2, some 6/2 and 3/2)., Faint very
_ fine laminge in distinet thinm to thick lighter and
darker zomes; common fine to 1/2-inch loop struc-
tures. Some very fine buff-white to gray-buff streaks
and. specks and rare very fine layers.

708.5 011 shale: Very dark brownish gray to black (10YR 2/2-
: 1/2, rare 3/2), common satiny to rare resinous luster.
Very faintly laminated; some fine loop structures.
Few fine buff to tan tuff laminae in upper part and
& 1/2-inch band at 708.0. Some very fine pyrite
atreaks and blebs in middle part.
/" Samples of very dark brownish-gray to black oil
i shale from 708.2 feet: X-ray - dolomite, quartz,
feldspar, pyrite, calcite, ferroan.

709.1 Oil shale: Dark to some medium browaish gray (LOYR 3/2
sowe 4/2%, and 2/2). Faint very fine laminae; some fine
loop structurea. Some very filne pyrite (7) specka
and streaks im upper part. Rare very fine tan dolomite
atreaks and layers in lower part,

710.5 0il shale: Medium to light and some dark brownlsh gray
(10YR 4/2-6/2, some 3/2, rave 7/2)., Faint very fine
laminae commonly in distinct thin to thick, lighter
and darker zones; common fine to vare thin loop struc- )
tures, Abundant plaant trash (?) on sowme parting surfaces,
Broken core at 709.7-710.0; small friable muddy breccia
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Cove: samples fromfﬁtﬁantf&

Richfleld-obil Figure & Corehols 3I-I (Co

From:

710.5

713.4%

714.7

7117.0

720.0

% 7 .Oilfshaléf Medium to light and rare dark bvownish'gfa

To o " Description : :
e nags: on one fragment. High angle fracture with vary
":j,ﬁtn&vggnite-at.flﬂ;ﬂ-?l&.ﬁ; few short: tight high: e

* angle fracturesin other parts. Uneven sample aplit,

(10YR 4/2-6/2, rare 3/2). Faint laminae and some
.streaked bedding in very thick darker and lighter _
2ones; common fine poorly formed loop structures and.
~displscements, Common very fine dense to silty sray
~atreake. Sowe plant trash and ingect larvee? Diag=~

- onal fracture with slight calcite crusts at 711.2~
711.5. Fine buff-white friable earthy silty tuff

layer at 712.6. -
..~ Sample of oll shale with very fine dense gray
: streaks from 710,9 feet: X-ray - dolomite,
. quartz, analcite, feldspar, pyrite.

1147 Oil shale: Dark to medium brownish gray (10 to 7.5YR
s 3/2+4/2; some 2/2 upper part). Faintly laminated;
7 common fine to thin loop structures. Fine buff earthy
cnimse - boc dense crystalline layers at 713.7, 714.1, and 714.3,
R A very fine horizontal calcite seam at base,

717 .G Oil shale: Medium to light brownish gray (10YR 4/2
and 5/2 in upper part to 5/2 and 6/2 lower part).
Faint to sowe moderately diastinct laninae; cowmon fine
loop structures, Abundant very fine gray to buff
streaks becoming sparse in lower part, Abundant.plant
trash (?7) and insect larvae,

720.,0 01l shale: Brownish gray (10YR 4/2-5/2), Faint laminae
and: streaked bedding. Fairly common fine gray atreaks
and rare swall blebs. Abundant insect larvae, Broken
care ln upper part; common high angle fracture surface
with very slight gray coatings and rare calcite in
lower part., Uneven sample split.

721.3 Oil shale: Medium to light browmish gray (10YR 4/2 and
5/2 upper part to 5/2 and 6/2 lower part), Faintly
laminated. Irregular fractured cors pieces with scme
calcite crusts; uneven sample gplit,
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Cbrassampléanfrcﬁﬁghi;htf _Riéﬁffél&-ﬂ&gﬂflﬂfgnéa-@Qcﬁtehola'ﬁfw£~féﬁh#

LITHOLOGIC DESCRIPTION OF SAMPLAS SURMITTE

From:

' Td*' Degerintion ' e

721.3

722,53

723.5

725.0

727.3

o A2 0l shaler Very dark browuishk gray (Lo¥R 2/2, somey:

3/2 lowex part}. Very faint.very fine: atreaked = °
- bedding; i upper part te faint very fine laminae wit
'-“:3;:arevfInBJ1bop*structures in lower part. A very fine’

" horizontal calcite seam at 722.1. Two fine tan to
- buff analcite. layers at 722,3-722.4. Few thin light
gray granular analcite lenses at base, ' T

723,53 011 shaler Medium and sowe dark browmish gray (10¥R
4f2-5/Z, sowe 3/23-2/2), Moderately distinct laminae;
common’ fine loop structures and displacements, Some
fine gray-buff to white, silty to earthy lenses., '
Some tight high angle fractures in upper part. A
very fine calelte seam at 723.1

725.0 0il.shale: Medium and rare dark to some light grayish
brown: (10YR 4/2-5/Z and 5/3, rare 3/2 upper part,
some 6/2 lower part)., Fairly distinct to faint laminae
common. fine loop structuresand displacements. Abun-
dant fine white lemses in upper part. Rare fine

- dense gray streaks, Abundant insect larvae on some
- parting surfaces. Some irregular natural (?) frac-
tures in lower part,

727.3 0il shale: Medium and rare dark brownish gray (10 ro
7.5YR 4/2, some 5/2, rare 3/2). Faintly laminated;
gome very fine loop structures and displacements,
Rare very fine gray silty pyritic (?) streaks and
buff-white earthy lenses, Abundant insect larvae on
some: parting surfaces, Discontinuous irregular
slightly chalky high angle fractures in upper foot,

728.8 Oil shale: Grayish brown to some tan (10YR 4/3 and
4/2-5/3, some 6/3). Faint to moderately distinct
laminae; some very fine leop structures, Abundant
ingect layvae in upper part, Some thin dense gray-
buff to gray lenses at 727.5-727.6. Some fine
irregular intersecting calcite~filled fractures at
727.7~727.8 with one fracture extending to 728.4,

{ Sample of thin dense light gray lems with some
i oil shale from 727.5 feet: X-ray - dolomite,
; analcite, feldspar, quartz,
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. LETHOLOGIC DESCRIPTION OF SAMPLE

Caza=samglg&-frénfﬁtf;h:£  Ric ﬁfél'QMbbi:thguréiéutbfeﬁéia 31~-Y (Com,

S . _Deseription e

- Okl shaley Black to sowe wmedium grayish brown (10GYR
- B42-3/%, sowe 4/2-4/3}, some satiny luster. Fairly
-.distinet to vexy faint, thin to very fine streaks =
. and laminae; some fine loop structures. Rave fine
. to- small gray lenses and blebs with fine grayishe

- From:
128.8

o

7 browm rims. o T

729.8 731,06  Oil shale: Medlum to dark brownish gray (LOYR 4/2-
: - . ¥2y. Faint very fine laminae and streaked bedding.
Bare fine to swall brown silty lenses. Insect larvae
and/or plant trash on some parting surfaces, Some.
fractured and broken core near top. '

731.0 133.0 OLL shale: YMedium to some dark graylsh brown and tan
- (1OVR 4/2-5/2 aud 5/3, some 3/2 and 6/3). Faing
to distinct laminae; common fine loop structures
and disgplacewments in lower part. A thin dense.
slightly silty tuff (?) stringer at 731.4. Rare very
thin buff-white to light slightly brownish gray lenses
. i1 lower part.,

733.0 - 735.1 Gif shale: Medium and rare dark grayish brown to tan
- @nd some buff, rare black laminae in lower 0.4 foot
(LOYR 4/3-6/3, sowe 7/2, rare 3/2-1/2). Distinctly
lamingted; very common fine loop structures and dis~
placements, Rare fine buff-white streaks iun upper
Par t L
" Sample of distinctly laminated grayish-brown to
tan oil shale from 733.3 feet: X-ray - dolomite,
{ quartz, feldspar, snalcite,

735.1 736,1. Oil shale: Very dark brownish gray to black (IOYR 2/2-
1/2, some 3/2), common satiny luster., Very faint
streaked bedding and some laminae. Rare very fine
horisontal calcite seams and streaks.

736.1 737.0 Oil shale: Very dark brownish gray to medium grayish
browm (10YR 3/2 and 2/2 upper part to 4/2 and 5/3
lower part). Faint to fairly distinct laminae; some
fine loop structures, Fine to thin tan silty lenses
at 736.6. :

737.0 738.8 0il shale: DBuff and tan to rare dark brownish gray
(L0YR 7/2 and 6/3-4/2, rare 3/2 lower part). Dlstinetly
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nesc.ziggian 3

. From

740.3

741.6

T743.4

745.5

747 .7

Eaminaced common fine loop structures. Rare very
inaxbuiﬁ-whiteleazthg siltg layera and streaks.. :f

Oil'shalew' Mbdium and rare dark browniah gray ClﬂYR
42, vave 3/2 upper part, some 4/3-5/3 lower part¥.
Fhint to moderately distinct laminae; some fine -
" loop structures upper part. Some fine brownish-gray
o ko gray silty‘streaks. A fine buff eilty dolomitic -
'#-layan ae.739.6., S T

74E.6° . Qi ahale* Very dark to medium brownish gray and some
. black (LOYR 2/2-4/2 and 4/3, some 1/2 lower part),
- common. satiny to rare resinous luster., Faiat to rarve
distinct laminae; some fine to 1/2-inch loop struc-
~ tures in lowex part, A thin buff coarse hlebby- :

" textured tuff (?) stringer at 740.4. Some high angle
fracture surfaces with muddy coatings and sparse pyrite

in upper part.. Some thin buff to brownish-gray siley

tuff lenses at 741.5.

743 .4 th;shale: onwnish.gray (L0YR 4/2-4/3, rare 5/2 lower
. - papt)., Faint streaked bedding., Common thin to 1-
inch. blebby brown stringers from 742.2 to 742.6; some
porous: streaks with fairly coarse euhedral crystals
and rave pyrite in upper stringer, Some irregular
fractured core pleces; uneven sample split,
Sample of brown porous stringer with crystals
{ from 742.3 feet: X-ray - analcite, quartz, cal-
{ ecite, feldspar.

745.5 O0il shale: Medium to rare light brownish gray (1OYR
4/2 and 4/3-5/1 and 5/3, rare 6/2 lower part). Faint
“to moderately distinct laminae. High angle fractures
throughout; uneven sample split,

747 .7 0il shale: Grayish brown to tan and some buff (LOYR
4/3-6/3, some .7/2)., Distinctly laminated; common fine
loop structures. Fairly common very fine buff te
gray streaks in upper part; very rare buff-white
streaks In lower part. Few tight high angle fractures,

748.7 Oil shale: Graylsh brown (10YR 5/3-4/3 and 4/2), Mod-
erately distinct to faint laminae; rare fine loop
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Cere;samples fram—Atlant

LIIHﬂLﬂGIQ’DESCRIPTI

Richﬁi&ldFMohi Figure & Curehoia/3l 1 (Con.

Dﬁacrigpion

From

748.7

749.7

7’52 00‘

755.4

756.6

756.9

T

7497

752.G6

735 .4

756 .6

756.9

758.9

ﬁﬁlgt:uetureﬁ; Rare very fine buff streaks im upper
7 pant,. Very fine buff slightly blebby tuff at 748,05
. this buff silty'tuff at 748.4%; thin pinch-and-swell

grﬂyish-brown.siity tuff with.blebby patches uear‘base;

oi1 ahal ;'gnark and some medium brownish gray (10YR
3/%, some 4/2-4/3, rare 2/2), Faintly laminated. .
Diagenal fracture with slight patchy caleite crusts _'

in.upper part.

Oit‘ahale* Dﬂrk to medium grayish brown (10YR 3/2-4/2
and 4/3, common 5/2~5/3 lower part). Faint to mod-
‘erately distinct laminae, A O,l-foot pinch-and-swell
tan sllty tuff stringer at 750.4 and a 2-inch stringer
with shredded oil-shale inclusions at 75%.Z%; thin
‘stringera and lenses at 749.8 and 751.4. A very fine
caleite seam at 750.2. A fine vitreous black brittle
organic streak at 750.6. Some diagonal fractures--
rarely with calcite.

01l shale: Medium to some dark and rare light grayish
brown (10YR 4/2 and 4/3-5/2 and 5/3, some 3/2, rare
6/Z and 2/2), Vaint to fairly distinct laminese; some
fine- loop structures, A high angle fracture with
orange~brown earthy coatings in upper foot; some
diagonal fractures with very alight chalky coatings
and caleite crusts in middle part, A 2Z-inch buff
silty tuff stringer with porous blebby patches at
753.2; rave small to fine tuff lenses elsewhere.
Uneven sample split,

0il shale: Dark and rare medium brownish gray to black
(LOYR 3/2-1/2, rare 4/2), some satiny to rare resinous
lustey. Moderately distinet to faint laminae; common
fine to 1/4-inch loop atructures. Rare vexy short
chalky fractures, Few fine tan tuff lenses near base,

Tuff: Tan to buff, allty, porous, Thin tuff streaks
and lensea in very dark oll shale in upper iunch; 0.2~
foot ilrregular tuff stringer with fine shredded oil-
ghale atreaks in middle; thin zone of very dark oil
shale below, Some very fine pyrite in tuff.

0il shale: Medium and rare dark to light brownish
gray (10YR 4/2-4/3 and rare 3/2 upper part to 4/2-6/2
lower part). Distinctly laminated; common fine
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Core samplew from,AtIanti :Ric Eiel&-Mmbi;'Figur 4 Corehotw 3

LITHBLO@IG' DESERIPIEION‘S B SM‘IPLES‘ SUE

From:

Description

758 .9

660,4

761.4

763.6

660.4

76L.4

763.6-

765,6

;Lunaven.sampla split. SR

~ to- light and medium brownish gray in lower part

- with very fine light silty-crystalline rims near base,

- undoubtedly in wrong place; omltted from sample.

finﬂp=structurea in lower part. Rare fine to small
{denae:g;ayﬂlenaeam._&Lventicaﬁ,Eracture‘withyatig&f
.galeite crusts in upper part; very common: very short:
tight vertical fractures in lower part,‘ SlightIy

M&EIECQHEV&H& oil shale*h Buff and tan in ﬁpper'pgrt '

(1OYR.8/2 and 6/3 to 6/2 and 5/2). Faint to some
moderately distinct laminae, Sowe: tight vertical *
fractures; lrregular fracture with brownish-black

varnish-Ilike coatings in lower part. Some fine to-
thin Lrregular grayish-brown silty streaks and lenses

Slightly irregular and poseibly slightly unconformable
contact with dark oil shale below. Some irregulax to.
broken core pleces; uneven sample gpiit. A 0,2-foot =
plece of finely streaked:rdark oil shale at 739.8 isa

/" Sample of buff to tan marlstone from 759,1 feet:
- ;én eray ~ dolomite, calcite quartz feldapar., ﬁ

011 shale: Dark brownish gray to some black (IOYR 3/2-
2/2, some 1/2), common satiny to waxy streaks, Faintly
laminated and streaked; few slightly cross-laminated
wedges and zones, Rare fine brown sllty streaks,

.0il.shale: Dark to medium brownish gray (1O0YR 2/2-4/2
in upper part to 10 and 7.5YR 4/2 in lower part);
rare satiny to waxy streaks in uppex part, Faint to ”
some moderately distinct laminae; some fine loop struc-
tures. Rare fine deunse grayish-browm streaks and o
layers, Irregular high angle fracture with some crusty
caleite in upper 0.3 foot,

¢ Sample of brownlsh-gray oil shale from 763.2 feet:
éﬂ Z~ray - dolumxte quartz, feldspar, pyrite.

Oil shale: Medium,and-rare dark brownish gray to'tan
(73 to LOYR &4/2-6/2 and 6/3, rare 3/2 near top and
bottom), Faint to moderately distinct laminae;
comnon: £ine loop structures, Several thin to 0,1~
foot, commonly pinched out, tan to buff-white, ailty
and earthy to porous and finely blebby tuff stringers
from 763.9 to 764.8, Rare very fine tuff to light gray
streaks in lower part,
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e T Deseription R e
. O shaley  Very dark to medium brownish gray and sem
blacl (IOYR 2/2-1/2 from 763.7 to.766.2, 3/2-4/2 i
‘other parts), Feint lamfnae and’ streaked bedding
- thin distorted slightly cross-laminated zone at 766.

Some fine blebby brown analcite streaks in middle -

766.8 761.2 "Tuﬁf:' Lighﬁ brownish gray (10YR 6/2), medium-sandjf“
Coowlozd o o tosiley textured.  Common very fine to 1/2-ineh -
alightly wavy oll-shale streaks and stringers.

767.2 - 768.8 0Ll shale: Dark to medium brownish gray (IOYR 3/2
' x and’ aome 2/2 upper part to 3/2 and 4/2 lower part),.

Faint: to moderately distinct laminse, Occasianal

fine to thin tuff stringers and streaks as abave.

768.8 7173.2 0tl shaley Medium to light brovmish gray and some tan
to buff (10YR 4/2-6/2, some 6/3-7/2). Distinetly
laminated; common fine loop structures. Common
elightly muddy high angle fractures with rare calcite

- erusts. White to buff, chalky to earthy tuff with
£ine oil-shale streaks at 769.8-770.0; some fine to
thin tan to buff tuff stringers and streaks in othexr
parts. Uneven sample split, ' 1

773.2 773.7 Oil shale: Medium to rare dark grayish brown (IOYR
5/3-4/2, rare 3/2), Moderately distinct laminae;
common fine loop structures,

773.7 775,1 01l shale: Dark to some medium brownish gray (10YR 3/2-
2/2, some 4/2-4/3 lower part), Faintly laminated;
fairly cowmon fine to thin loop structures., TFine
gray-buff silty tuff streaks at 774.0; fine to thin
tarr tuff atreaks at 774.9-775.0

775.1 776 .0 Tuff: Tan to buff (1OYR 6/3-7/2), silty to fine
sandy textured., Common fine to thin shredded dark
to medium brownish-gray oil-shale streaks and
stringers; thick slightly irregular ocil-shale zone

cat 775,2-775.4.

b
S
8

|

776.0 779.5 01l shale: Medium to dark browmish gray (10YR 4/2
and 4/3-3/2, rare 2/2), Faint laminae and some streaked
bedding, Some fine tg thin, tan to buff tuff layers
and streaks in upper foot.
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ITHOLOGIC DESCRIPEION OF SAMPLES SUBMITTE

Cbre&aéﬁ#- - ffaﬁ{At;gn;£crREéhﬁieI&;ﬁﬁﬁik.Eigﬁ%ﬁré@corehotélﬁfmﬁ (Cots.,

Frowm

o 'V'EDEseniﬁtﬁom- ) - B
779.5

. OiY sheley . Hedium to. dack grayish brown and rare tan
-to: buff" (I0YR 5/3-3/2, rare 6/3-7/Z upper part and
~ vare 2/2 lower part), Faint te rare distinct laminse
gowe irvegulaw slightly bleached patches In lower
- part. A thimn to I-inch tan tuff atringer at 779.6
and & .thin: layer at 779.9, - :

- 182.¢ 784f5; 0Ll shale: As above. YMoatly irregular broken core _
S pleces, Very commqn‘fine'tntersecting-calcite-filleé,;
fractures in upper 0.6-foot. Uneven gample split,

784.5 789.7- Qil shale:r Medium to some dark grayish brown (LOYR
' 442 and 4/3-5/2 and 5/3, some 3/2 middle part). Faint

laminse and streaked bedding; cowmon ftne to thin-
Toop structures and some distarted zones in lower
part,.' Buff earthy silty tuff atringer at 785,8-
786.0, Few very fine high angle calcite-filled
frectures from 786.7 to 788.0; very fine tight lacy
fractures with derk gray and buff-white fillings at
789.1-789.4.

7897 791.0 01l shale: Medium to dark grayish brown (LOYR 4/2
' e and 4/3-3/2, rare 2/2). Faintly laminated and streaked
some- fine to. thin loop atructures.

791.0 793.2 011 shale: Grayish brown to some tan and buff (10¥YR
4/2 and 4/3-5/3, some 6/3-7/2). Faintly laminated;
very common fine loop structures and displacements,

4 thin brown sandy-textured tuff stringer at 791.4
and & very regular 1-1/2-inch buff silty snd earthy
band at 791.9. Very fine diagonal calcite-filled
fracture in lower 3 inches, Some irregular fractured
core pleces in upper part; uneven sample split.

793.2 794,0 0Ll shale: Medium to very dark brownish gray (10YR 5/2-
2/2). Distinct to faint streaked hedding. Very fine
high angle calcite-filled fracture from top to 793,8;
lrregular mass of very fine lacy calcite~filled frac-
tures in lower 0,2 foot,

794.0 795.0 01l shale: Medium to dark grayish brown (LOYR 4/2
and 4/3.3/2, some 5/3 and 2/2), Faintly laminated
and some distinetly astreaked, Mostly large irregular
fractured core pieces; some calcite-filled fractures,
Uneven sample split, (Footage correction; sample con-
sists of about 3 feet of core.)
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LETH@LQGIC'HESGRIBTIB 0

Hascrigtion =
0&&43&31&* Gzagiah brown: (10YR 4/2: an67413-5/31.

Fafntly laminated; cammea-fine~loop structures, A -
F.k-foot grayish-brown to tan fine sandy-textured
Ctuff at 79%,L, & diagonal calcite-filled fracture
- at top; @ high angle fracture with patchy calcite
crustsiand dark‘organic (?} patches in Iower parﬁ.{'

79700 0 799.1 Oil shale Grayish,brown.tu:tanrand:buff (10¥R 4/3=
oL 0 63 and 7/2, some §/2 in middle). Distinct to fatat
_ i -laminae;  common. fine loop structures, DBroken core
', T with rare vuggy fragments in lower half; uneven
o ~{sampte spllt. '

799.1L 800, 5 "Qil\aha161 Mﬁdxum to dark grayish brown (10YR 4/3
' and 4/2-1/2, rare 2/2), Moderately distinct laminae
- and streaks in upper part to very faint bedding in
lower part. Some very fine medium to low angle calcitew
fiIIedufractures in widdle part.

806.,5 80%1.8 - QLT sh&le-_ Dark;brownxah gray (10YR 3/2-2/2)., Faint
: - laminae and stresked bedding; some fine to thin leop
atructures and diaplacements. '

801.8 804.7  OLT shale: Dark to medium grayish brown (10YR 3/2-4/3,

"gome 2/2 upper patt) Faint streaked bedding and some
laminae.
804,7 806.8 OLI'shaIe- Grayish brown to tan and some buff (LOYR

4[3 6/3, some 7/2}, Faint to fairly distinct laminae;
| common flne loop structures and displacementa. Frac-
* tured core with fine drusy caleite in lower part;

unﬁven sample split,

806.8 807.9 Oil,shale Grayish brown (10YR 4/3-5/3)., Fairly
~ distinct laminge; common fine loop structures and
" dilsplacements. Broken core with drusy caleite in
" upper part; some tight calcite-filled fractures in
middle, Some fine distinct buff-white earthy and siley
atreaks In lower part,

307.9 308.9 01l shale; Medium to some dark grayish brown (10YR 4/3,
some 3/2-2/2 lower part), Faintly laminated; some
fine loop structures, High angle fracture with blue-
gray coatings and drusy calclte patches below 808,2.
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. LITHOLOGIC DESCRIPTIO UBM

et

Core samples from, Atlantie Richfleld-Mobil Figure 4 Corehole I1-E (C

808:.9 80%.%... - OLE shaler Dark to medium brownish gray (10YR 2/2-
' i .0 44E and 4/3Y. Faiont to moderately distinct laminaey
- commorn: fine to thin: loop structures. Irregulax high
angle fracture with some calcite patches frow top to.
_ bottom. Thin brown very fine sandy-textured tuff
" stringer at 809,1, Uneven sample split,

809.9 811.0  Tuff and oil shale: Light brownish-gray to tan tuff
T CIGYR.6[2-6[3}‘and,medium»brownish-gray otk shale
- (LOYR 5/2-4/2). 8iley to fine sandy~-textured tuff
- with abundant fine oil-shale streaks in upper part;
oit shale with irregular tuff stringers in lower
part. Irregular large fractured core pieces; uneven
sample split. - . '

811,0 812.0 0Ll shaley Medium to some dark and rare light brown~
- ish gray (1OYR 4/2-5/2Z, some 3/2, rare 6/2). TFaintly
lamingted; common fine to thin loop structures and
displacements. Very fine diagonal calcire-filled
fracture in middie, .

812.0r - 8130 0%fL shale: Medium to dark browmish gray (10YR 4/2-3/2,
"~ rare 2/2). Paint laminae and streaked bedding;
slightly inclined and distorted in middle,

813.0 815.,0 Oil shale: Medium and rare dark grayish brown (10YR
4/3, rare 3/2-2/2). Faintly laminated to very faintly
streaked; finely interfingered medium and dark oil
shale at 813,9-814.0. Some thin brown crystalline
patches and streaks at 813.5-813.6 and 814.0-814.1,

A thin zone of fine dense brown dolomite (7) streaks
at 814.8, Diagonal calcite-filled fracture at 813.7-
814.0.
Sample of oil shale with crystalline patches
fl from 813.6 feet: X-ray - dolomite, analeite,
quartz, caleite, feldspar,

815.0 820.0 Oil shale: Medium to dark grayish brown (10YR 4/3-
3/2, some 2/2), Faintly laminated and streaked,
Occasional fine brown dense to silty-crystalline
streaks and blebs,

820.0 825.,0 0il shale: Dark to some medium graylish brown (10YR 3/2-
2/2, some 4/2-4/3), rare satiny luster, Faint streaked
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_ LITHOLOGIC. DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

825.0 Dark to medium graylsh brown ClOYR 3/2~
- &f3, some 247 upper part), Moderately distinct
:laminae to very faint atre&ked bedding.r Rare‘fine
gray ‘streaks. Co :
. Sample of dark turmedium grayish-brown,oll shale
from 826.4 feat: ZX-ray - dolomite, quartz, cal-

ctte, aragunlte feldspar, analcite.

COLE sh&ie"

827.0 829.0 O'LI shale* - Medium to dark grayish brown (1OYR 4/3 and
- Gf2-503 upper. part to 3/2 lower part). Faintly
- laminated to very faintly streaked. Very fractured
zone with caleite £illings and some earthy porous
erushed oil shale at 827,3-827.5; common fine inter-
aecting caleite~filled fractures from 827.6 to 828.4,

829.00  83L,L oLt ahala- Dark to medium grayish brown,(lGYR 342~
o "; 4/% and 4/3). Faintly streaked to laminated. A 0.1~
~foow buff to gray silty-tuff stringer-at 829.4, -
"0 Sample of tuff from 829.4 feet: X-ray - analeite,
calcite, feldspar, quartz, pyrite.

83t.1 832.5 Qil shale: Medium and rare dark grayish brown to tan
i (I0¥R 4/3-6/3, varve 3/2), Distinct to faint laminae;
common fine loop: structures and displacements, Some

frregular tight to slightly open high angle fractures
with calcite below 831.7,

832.5 d35.5 Cil shale: Medium to dark grayish brown (1O0YR 4/3- 3/z,
gome 2/2)., Moderately distinct to faint laminae and
some very faintly streaked zones., Some high angle
caleite~filled fractures. Thin tight dark brownish-

gray silty to very fine blebby-textured layers at
833.1 and 833.4.

835.5 837.5 0il shale: Medium to dark grayish brown (10 to 7.5YR
4/3-3/2, some 5/3 lower part), Very faint streaked
bedding to moderately distinct laminae; common fine
loop structures in lower part, Irregular vuggy (?)
parting surfaces at 836.1,
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S Heaeriptien ' =
Q2L shala: Me,d‘ium and some dark graytsh bmm to tam
(LOYR 4/3-6/3, sone 3/2). Distinctly laminatedy ..
Very commen. fine loop structures and displacements.
.. Thin dense brownish-gray to gray lenses and atreaks
. aw §37.6 and 838,9. Some high angle calcite-fillad
i;fractures i lower part.
[ Sample of oil shale with small dense browniah-;
.. gray lenses frow 338.9 feet: X-ray - analcite
dalamita quartz, feldapar, calecite. :

839.7 841.7 011 shala» Medium and rare: dark grayish brown: to. buff
' L to- 7. SYR.4/3-7/2, some 8/Z, rare 3/2), Very
distinct laminae becoming faint below 841.0; common
.. - .. fine loop structures and displacements. Sume high
- ' angle fractures with calcite. Some broken core in
= lower pavt; uneven sample split.
-7 Sample of‘very*diatinctly laminated oil shale
from 840.2 feet: X-ray - dolomite, quartz,
hmf feldspar, calcite, analcite.
841.7 . 845.% Gil shale- Dark to medium grayish browa (10 to 7.5YR
R 2/2~4/3). Faint to moderately distinct laminae;
common £ine to thiln loop structures and displacementa.
Some. discontinuous tight high angle fractures in.lowar
foot..

845.3 848.0 0il shale: Medlum to some dark graylah brown (10 to
7. 3YR 4/3-5/3, some 3/2), FPairly distinct to faint
laminae; some fine loop structures and displacements.
Few short tight high angle fractures; irregular high
angle fracture with patchy orange-buff earthy coat-
inga at 846.2-846.7.

348.0 848 .6 0il shale: Mediuwm to very dark grayish brown (10 to
7.5YR 4/3-2/2). Faintly laminsted; rare fine loop
structuras and displacements.

843 .6 849.2° . 04l shale: Very dark brownish gray (10YR 2/2- 3/2),
common slight satiny luster. Faint very fine laminae;
rare fine to thin loop structures,

849.2 851.0 01l shale: Very dark to medium grayish brown (10 to
7,5YR 2/2-4/2 and 4/3), Faint to moderately diastinct
laminae and some bands; rare fine to thin loop structures.
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. '- Hescztpg.’on ' o

*: Dark te. medium grayish. brown <wm 3[ 2443
- Moderately distinet to faint laminee, R&ne
‘pyritic atraaka and ‘very small denae gr&g

QiE[eh&la;, Medium to dark grayish brown (10 to T.SYE:
:5/3-3{2, some Z/2). Faint laminge in very thick
~medium nnd datk zones; common fine loop structures
in 1awezﬁpart. - ‘

8s52.0. .

854.,% . 8559 -f'Oﬁi ahale~ Medium ta some dark grayish browm (LOYR
" 543-443, some 3/Z, rare 2/2), Fairly distinct
lamina&- COMMOn: fine loop atructures. Very fine

, high angl& calcite-filled fracture from top to 855.3.

855.9 85%.00 . - Otl'shﬂle:- Medium and rare dark grayish brown to buff
o €10YR &4/3-7/2, rave 3/2Z). Distinetly laminated;
_+ common fine loop structures and displacements. Rare
"~ fine dense gray to gray-buff 1aminae, streaks, and
lenses. &
oo Sample of oil shale with gray lenses from 856.8%
Caey feet: X-ray ~ dolomlte, quartz, feldspar,
ﬂﬁ;[-c&teite},analeitez,pyri:e.
857 .0 858.0 O0il shale; Medium te dark grayish brown and some tan
- (1OYR 5/3-3/2, some 6/3 upper part, rare 2/2), Dis-
tinctly laminated; common fine loop structures and A
displacements. Some very fine tight high angle calcite-
filled fractures. Some very thin dark gray to brownishe
gray silty lenses at 857.9.

858.0 858.8 0il shale: Dark brownish gray to some black (10YR 3/2=-
2/2, some 1/2), some satiny to resinous luster. Feintly
laminated; some fine to thin loop structures, Some
thin brownish-gray to buff silty tuff lenses and
streaks in upper half,

g‘Sample-of thin tan tuff lens from 858.3 feet:
b X~ray - Na feldspar, quartz, pyrite, .

858.8 859.5 0il shale: Dark to medfum graylahl brown (10 to 7.5YR
3/2+4/2 and 4/3, rare 2/2), Moderately distinct to
faint laminae. Some very thin buff silty tuff streaks
at 858.9.
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| LITHOLOGIC DESCRIPTION OF SAMPLE

7

Care samples. from Atlantie RichfleId-Mobit Figure 4 Corehole 31-1 (Com.

¢

ot o s Degerfption _ - -

- Gt shales Medium tor dark graylsh brown €10 to 7.5

443<3/2, rare 503 and Z[2). Moderately distinect to

faint laminsej. common. fine loop structures. Some _

" very: fine tight high angle calelte-filled fractures.’

.- Rare fine dark pyritic. Blebs and streaks. A fine. -
- dense brownish-gray stringer at 859,9. o

Ernmi
859,53

860.5 861.9  0il. shale: Medium to dark grayish brown and some tan '
i ‘-ﬁ&ﬁhufﬁ”(?.s‘t0=IUY&‘5[3-312, some 6/3-~7/2 in middie
- part, rare 2/2 upper and lower parts), Faint to _
very distinct laminae; common fine to thin loog styuc-
‘tures aud displacements mostly in upper and lower
- parts., L -

861.9 863,06  0il shale:r Dark and some: medium grayish brown to black .
R (I0YR 3/2-2/2, some 4/3 and 1/2}, some satiny to waxy
luster., Paintly ‘laminated; abundant very fine dig-
tinct brown to buff blebby layers and streaks from
e = 862,00 to 862.5; common fine to thin loop structures
- and"displacements, A very regular thin gray silty
e e to very fine sandy-textured layer at 862.0.
s S 4" Sample of thin gray tuff layer from 862.0 faet:
- X-ray - Na feldspar, dolomite, analcite, pyrite,
' ferrcan. ' .
863.0 863.9 011 shale: Dark to medium grayish brown and some tan
(LOYR 3/2~5/3, some 2/2 upper part and 6/3 lower part).
Faint to distinct laminae; common fine loop structures
and displacewments. Some high angle calcite-filled
fractures in lower part.

TQ¥ OF A-GROQVE

863,9 865.0 04l shale: Medium and rare dark grayish brown to tan
and buff (LOYR 5/3-6/3 and 7/2, some 4/3 and 8/2, rare
3/2). Distinctly laminated; common fine loop struc-
tures and displacements, Several very regular high
angle fractures with slight calcite crusts and some
very fine dark brown organic specks; 1/4-~inch dis-
plagement on ene fracture. Top of A-groove picked at
top of l-inch buff marlstone band,

865.0 867.0 011 shale: Buff to medium and very rare dark grayish
brown (10YR 8/2-5/3, rare 4/3-3/2). Distinctly
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e : Degeription. -
laminated; common. fine loop structures. Some Shor
tight high angle fractures in middle. Some fine ta
thim zones with abundant very fine black Limonite-
“atained specks in lower part. ' e

Frow

- 0il shale: Buff to medium and some dark grayish
" brown {(10YR 7/2-4/3 upper part, 4/3-3/2 in lower 4.
- inghes). Distinctly laminated in upper part; faint =
. wavy streaked bedding grading to coarse tight to o
- .open breccia in lower 4 inches, Rare drusy caleite
- im lower part., Some thin elongated limonite-stained
Covuge {7} with white to buff, earthy to granular '
- £41lings: {n middle, Uneven sample split,

Grayish brown to tan and some Buff (10YR
4f3-6/3, sowe 7/2), Distinctly lamimated; inclined
“'about 25% at top. Buff to tan marlstone with very
- faint diastorted bedding and same fine cavities at.
7 868.5-868.7; very wavy conformable upper surface and
-~ slightly wavy lower surface. Some tight discontinuocus
fractures in upper part,

868.0 Bﬁggﬁ"'

862.0 . 871.0'  0il shale grading to marlstome: Buff to tan and some
' -~ grayish brown (1OYR 8/2-6/3 and some 5/3 upper part
to 2,57 8/2-7/2 lower part), Distinect to faint
laminse; common fine loop structures, Some fige gray
styeaks and irregular slightly gray discalored patches
from 86%.5 to 870,1. Some medium to high angle natursl
- (?) fractures in lower part,

871.0 873.4 Marlatone: Buff to some light brownish gray (2.5Y to
10YR 8/2-7/2, gome 6/2). Moderately distinct to
feint laminae; some very fine loop structures and rare
displacements, Rare very fine dark pyritic streaks
and blebs. High engle fracture with very slight
patehy caleite crusts in lower 0.3 foot,

873.4 874 .4 Marlstone grading to oil shale: Puff and tan to some
grayish brown (1OYR 8/2-6/3 upper part to 2,5¢ 6/3-5/3
and rare 4/3 lower part). Faint to distinct laminae;
comnon fine loop structures in lower part. Rare dark
gray silty pyritic (?) streaks and blebs. ‘
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eore sampie&

EETH@LGGIG'BESCRIETION 0] SﬁMEEES‘SUBMlTTEH‘EGEiRSSA

. From .

Deacriptinn

,JBQTTQMEGE*&~GRBQVE
T@P QF MkHﬂGANY ZONE

,kiait ahaie- Medium to aomekdark grayish. brown and
. brownish gray (2.5Y to LOYR 5/3-4/2, some 3/2 lower
. papt). Moderately distimet to falnk, very wavy and
- distorted to falrly regular laminae and streaked.
-+ bedding. Irregular fractured core pieces in upper
‘part,. . Irregular l-inch mass of filne tight to slightly
apen: breccia at 875 1, Uneven sample split.

874.4 | BI5Y

475.3 8§76.F Otf;ahale: Grayish brown (LO0YR 4/3). Faint streaked
R bedding and very fine laminae. Fairly commen thin
to: fine dense brown dolomite layers with short ver-
tical fractures,.

876.3 877.0 011 shale: Dark brownish gray (10YR 3/2, some 4/3
: and 2/2 streaks), Faint to woderately distinct
streaked bedding; rare cross-laminated streaks, Some
- very fine gray silty pyritic (?) bleba.

877.0 - 877.4  Qil'shale: Very dark to medium grayish brown (1OYR 2/2-
4/3); some vesinous to waxy luster in upper part.
Faint to distinct léminae; some fine to 1/2-imch loop
structures and displacements. Some thin tan to brown
silty tuff streaks in upper part.

877 .4 879.4 0il shale: Medlum and some dark grayish brown and
brownish gray to tan and some buff (10YR to 2.5Y 4/3
and 4/2-6/3, some 3/2, and 7/2). Distinct to some

~ faint laminae; common fine to thin loop structures
apd displacements, A 2-inch brown silty tuff nodule
and some thin streeks at 878.3, Occasional fine dense
gray to white streaks and very thin lenses in lower
part.,

879.4 880.6 O0il“shale: Tan and some buff to medium and rare dark
grayish brown (10YR 6/3-4/3, some 7/2, rare 3/2),
Matinctly laminated; common fine loop structures,
Rare fine gray to gray-buff, dense to silty layers,
streaks, and swall nodules. Some thin to 3/4-inch
ploch~and-swell brown silty to very fime sandy-
textured tuff stringers in lower part.
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Core aamﬁf_ﬂs from Atlantic R_ichﬁe;id:;}fbbii ‘Etg,ure:— 4 Corehole 3k~% (Con,

I.ITHQLOGIU DESCRIPTION O SMEIE

From:

§

" Deseripeion -

- B80.6:

agt.o

383.L

384.1

885.1

886.,2

, I shale:  Medium to dark brownish gray and grayisk
oW, gome- tam tor buff in: upper part (10YR to 2,59
5F% and 5/3-3/2, some 6/3-F/2 upper part, rave 2/%
“lower part). Distinct to faiut laminee; scme Fine
- loap: structures aud displacements. Fairly common

‘ine to 3f4-inch browm tuff streaks and layers.,.
“Ixzegular tight vertical fracture with varnish-like
. eoatings in upper 0.3 foot.

Lk shale and tuff: BRlack to rare medium brownish-
. gray olk shale (10YR 1/2-3/2, rave 4/2), rare satiny
- tar vesinous streaks in upper part, Brown to buf#
. €10YR 4/4-7/2) silty to very fine sandy-textured
- tuff stxingers at 881.7-881.9, 882,3-882.7, and
- 883.0-883.1; some thin tuff streaks, lenses, and
atringers In oil-shale zones., Thick tuff in middle
hag thin interfingered ahredded oil-shale stringers
. at top and very irregular conkact at bottom,.

883,

. 0il shale; Dark brownish gray to medium grayish
- browm, (10YR 2/2-3/2 and some 4/2 upper part to 4/3
. and gouwe 5/3 lower part). Faint to fairly distinct
© . lawinmae; some thin to fine loop structures and
displacements, Rare thin brown tuff streaks.

885.1. 0il shale: Medium to some dark grayish brown (10YR
4/% and 4/2-5/3, some 3/2, rare 6/3)., Fairly dis-
Einct to faint laminae; rare fine loop structures.
Raye: thin to fine brown tuff lemses. A thin layer
of Elnely brecciated buff marlstone at 884.7; some '
tight hackly to lacy fractures below to 885.0 {"curly™
perting in fractured zone),

886.2  0il shale: Dark brownish gray to black and some medium
graylsh brown (10 to 7.5YR 3/2-1/2, some 4/3 lower
part), some satiny to resinous luster., Faint to mod-
erately distinct laminae; some fine to thin loop
structures, Common fine to thin, brownish-gray to
tan silty tuff streaks and lenses at 885,.3-885,5, A
fine dark brown analcite stringer at base.

887 .3 0il shale: Medium grayish brown to dark brownish gray
(7.5 to 10YR &4/2 and 4/3-3/2, some 2/2)., Very faintly
bedded with some faint lamlnae. Rare fine dark brown
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B T

| Core: samples from Atlantic Richfiald-Mobil Figure 4 Corehole 31-1 (Con.

- S __Degeription
rangleite streaks and blebs, , R
¢ Sample of grayish-brown oll shale from 886.8 feet:.
L ¥eray - dolomite, quartz, analcite, aragonite,
17 calelve, feldspar, ferroan, e

el

887.3 888.4 OLl shale: Medium brown to some dark brownish gray .
. g - - CYOYR 4/3 and 4/4-5/3, some 3/2), Faintly laminated
ta very faintly bedded, Coarse tight to slightly
- open breccia. in middle, Irvegular parting surface
with cogrse platy boxworks in lower part. Some broken
eorey uneven sample gplit,
/  Samwple of brecciated oll shale from 887,9 feet;
LE.., EK~ray - dolomite, quartz, analcite, feldapar.
888.4 890.3 OLL shaler Medium to rare dark grayish brown and
- brownish gray (1OYR 4/3-4/2, rare 3/2-2/2, some 5/2-
5/3 lower part). Moderately distinct to faint laminae;
some fine loop structures, Rare fine brown to tem, '
~dense to silty laminae and streaks,
890.5 891.5 ~ O4L shale: Medium and very rare dark grayish' brown.
S - {LOYR 4/3-5/3, raxe 3/2). Faint to moderately dige
tinet laminae; some fine loop structures, High angle.
. fracture with very fine caleite crusts from top to
891.2.

891.5 892.8 0il shale: Medium to dark grayish brown (LOYR 4/3-
3/2, rare 2/2), rare satiny laminae. Fairly distinct
to. faint laminse; common fine loop structures., A
thin tan dolomite layer with tight vertical fractures
with resinous brown coatings at 892.6

892.8 894.0 Oil shale: Medium to dark grayish brown and some tan
to buff (LOYR 5/3-3/2, some 6/3-7/2). Distinct to
some faint laminae; common fine loop structures, Some
very fine discontinuous high angle calcite-filled
fractures--mostly in lighter zomes, Rare very fine
buff-white silty streaks, ,

894.,0 894 .6 0Ll shale: Medium to some dark and rare light brownish
gray (10YR 5/2 and 5/3-4/2, some 3/2, rare 6/2), Dis-
tinctly laminated; common fine loop structures. Rare
discontinuous high angle fractures, Some thin dark
gray silty lenses at 894.5,
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o Sample of distinctly laningted medium tg daghk

... browmish-gray off shale frow. 894.2 feen:. be&:

-l Epmita,rqu&z:g ;ﬁeﬁ&spanfnéjf_g;.ﬁ oo

o MAHOGANY MARKER Tuff: Medium siightly brownish: gra
o tocgray buff (LO0YR 5/1-8/1), silty to very fine
. sandy textured,  Two fine oil-shale atringers in
- "-upper inch. Broken core in lower half. -

894, 6- 1 laas.x

| - fests X-ray - analcite, quarts, feldspar, ' -
S0 pyrite, . o s :
895.1 396, 0il shale: Medium and soms dark brownish gray to

. buff (10YR. 4/2-7/2, some 3/2). Distinctly laminatedy
. ecommon fine Loop structures. Some short tight high
‘angle fractures. Rare fine dense gray lenses.

896.3 897.0-- . 0Oil shale: Buff and tan to medium and rare dark

= graytsh brown (I0YR 7/2 and 6/3-5/3, some 4/2, rare
- 342). Distinctly laminated: fairly common fine loop
. structures and displacementa, Irregular fractured

" core pleces at base, - T

... Sample of distinctly lamirated tan to darl -

brownish~gray oil shale from 896.5 feat:

X-ray ~ dolomite, quartz, feldspar, ferroan..

897.0 897.8 01l shale: Medium and some dark graylsh browvn to
-gome tan and buff (1LOYR 4/3 and 4/2-5/3, some 3/2
and 6/3-7/3y. Distinet to some falnt laminae; some -
- fine loop structures. Irvegular slightly muddy
high angle fracture with very fine crusty ta drusy
caleite patches from top to bottom; some vary fine
regular tight high angle calcite-filled fractures in
lower part. Uneven sample split.

897.8 898.8 01l sbaler Medium and rare dark grayish brown to
: buff (LOYR 4/3-7/2, some 3/2-2/2 in lowexr Q.2 foot),

Distinctly laminated; rare Fine loop structures and
displacements. Irregular high anglie fracturs con-
tinges through interval. Very thin to fine, grayish-
brown to gray-buff, silty to demse lenses near top
and at 898.0; a 3/4~inch pinch-~and-swell medium to
light brownish-gray, alightly gparry and dense to
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Core samples” from Atlantie Richfteld-Hobil Figure 4. Gorehole: 3E-T

;E“Descxiﬁtfdﬁ'”'. LT A

- 899.8 | _ 0il shale:  Black to dark and rare medfum brownlsh

901.8 01l shaler Dark brownish gray to mediwm grayish

R vérgrﬁiﬁa;crystalline.an& slightly porous tuff at’
- at 89§.5.. Slightly wneven sample split, — iind
;f73&mgla:of-tu£ﬁ’fnomnﬂgﬂus fegr: ZX-ray - analci

]

¢ quartz, feldepar.

. gray (10YR 1/2-2/2 upper part to 2/2-3/2 and rare
4/2-4/3 lower part), common satiny to resincus
laminae. Very faint to moderately distinect laminae;
common £ine tg thin loop structures. A thin frac-
tured brownish-gray siightly silty tuff layer at
899.0. Rare very fine dense grayish-brown atreaks.

{ sample of very dark satiny to resinous oil shale
- from 899.1 feet: X-ray - dolomita, quarts,
[ analocite, feldspaxr, illite,

brown (10YR 3/2-4/2 and rare 2/2 in upper part to
4/3-5/3 and some 3/2 lower part). PFaint to distinet
laminge; common fine loop structures and displace-
ments in lower part. Some thin grayish-brown
sbightly silty tuff Lenses at 900.7. A thin very
finely laminated dense buff dolomite layer at 901.5.
{ Sample of thin buff dolomite layer from 901.5
feat: X-ray - dolomite, quartz, smalcitae,
iﬂ feldspar.

902.8 0il shale: Grayish brown to dark brownish gray (1OYR

5/3-4/3 and 4/2 upper part to 3/2-2/2 lower part).
Moderately distinet laminae to faint streaked bedding;
comuon fine loop structures and displacements in

upper part, Slightly muddy high angle fracture from
902,0 to base,

903,7 0il shale: Very dark to medium grayish brown (10YR

2/2-4/2 and 4/3); some satiny to rare resinous luster.
Faint laminge and streaked bedding in thick to thin
darker and lighter zones; some fine to thin lodp
atructures and displacements, Some small brownish-
gray to tan tuff lenses at 903.3 and a 3/4~inch disg-
torted and pinched out stringer at base. High angle
fracture continues from above to 903.0.
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LETHOLOGIC DESCRIPTION OF SAUPLES' SUBMITTED FOR ASSAY

Cara&sampiea"érdﬁuAtIaﬁtic Richfiel&thbii.Eigure Qgcéiahdi&iSI-k Gmm&;

Prom: ~To : Deseription B
903 .7 9045 Qik shale: Very dark to some: medium brownish gray €L0YR
g - 2{2-3]Z, sowe 4/2), rare satiny Iuster. Faint to some
moderately distinct laminase and streaked beddfng;
rare-fine. loop structures and displacements, Some
thin to fine tuff streaks at 903.9. o

904.5  905.0 Oil shale: Medium to some dark grayish brown (LOYR
4/3 and 4/2-5/3, some 3/2-2/2). Faintly laminated
with some distinct dark layers wostly near top:
comnon fine to thin loop structurea, Rare thin
tuff lenges. :

/" Sample of grayish-brown oil shale from 904.8
: feet: X-ray - dolomite, calcite, quartz, feld-
i spar, analcite. '

905.0 905.7 0il shale; Very dark to rare medium brownish gray
(LOYR 2/2-3/2, rare 4/2), very common satiny ta
resinous luster., TFaintly lawinated; common fine
to 1/4-inch loop structures, '

905.7 906 .4 OLl shale: Dark to some medium brownish gray (lLOYR -
342, some 4/2 and 2/2), sowe satiny luster, Faintly
laminated; rare fine loop structures,

306.4 907.1 MAHOGANY BED Oil shale:; Black to dark and rare
wedium grayish brown (10YR 1/2-3/2, rare 4/3-5/3);
almost all has resinous to waxy luster. Very faintly

. laminated with some distinct grayish-brown laminae;
common fine to 1l/4~inch loop structures,

{ Sample of very dark resinous to waxy oil shale

% from 906.7 feet: X-ray - quartz, feldspar,

{ dolomite, analcite, illite, ferrcan, pyrite.

9G7.1 907 .9 MAHOGANY BED 0Qil shale: Dark brownish gray to black.

and rare graylsh brown (10YR 3/2-1/2, rare 4/2-4/3),
very coumon resinous to waxy luster. Faintly lam-
ingted; cowmon fine to 1/2-inch loop structure.

907 .9 908 .6 01l shale: Medium to very dark brownish gray (1OYR
4/2-2/2); very common satiny to resinous and rare
waxy luster, Moderately distinct to faint laminae;
common fine to 1/2-inch loop structures,
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o Daaeriptton '

QL shaler Darh‘hrawnish gray: QIGYR,ZIZ-EIZ} COTEOE
satiny to some rasinous luster. Faint Iaminae to.
very falnt streaked bedding; some thin to fine log
“structures in upper part, Two regular natural high

'angl&-fracturea with§slight muddy caatinga bataw

'Grayish brown to rare black (10¥R 4/3 3/2:1
gome: 2!2 rave 1/2), rare satiny.to resinous luater.
Mederately distinnt to faint lawinae; rare fine to

910.2 Datk brownish gray to black (LOYR 3/2-1/2),
e common: s&tiny to resinous luster. Faintly laminated;
fare‘Ioup structure. A thin plonch-and-awell grayish-

ﬁrawn tuff stringer at 911.3,

QiE‘shaIew Dark to medium brownish gray (10YR 2/2-
442 and 4/3), Faint to some moderately distinct
Taminae; some fine to thin loop structures and
displacementa. Few fine browmish-gray tuff streaks
‘912 Z,. '

9iL.5 - 913

Qilnshale: Medium ta dark grayish brown (10YR 4!3—
342y, Moderately distinct laminse; sowe fine loop
structures and displacements, Rare very fine tuff
streaks in lower part.

9 13? 06‘ 914 .6*

914.6 916.0 0Ll shale: Dark and rare medium brownish gray to
some black (10YR 3/2-2/2, some 1/2, rare 4/2 upper
part), common satiny to resinuus luster. TFaint
laminae and streaked bedding; rare fine loop struce
tureg. High angle fracture from top to bottom;
g0m& crusty to drusy calcite near top.

916.0 g17.0 0il ehale: Dark to medium brownish gray (10YR 3/2-
- 4/2, rare 2/2), TFaint distorted streaked hedding:
fainzly laminated in lower 2 inches. Hard dense
and glightly silty brownish-gray dolomite (?) at
916.6-916.8; some tight high angle fractures with
brown to black patchy coatings.
Sample of brownish-gray slightly silty dolomite
(?) from 916.8 feet: X-vay - gnalcite, dolomite,
feldspar, quartz, 1illite,

g
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i Deseriptiom R

‘Dark to-medium grayish brown (7.5 to-
IR 3/Z-4/% and’ 443, rare 2/2}, Moderately dis-
tingt:. to fafnt Iaminse and streaked bedding; some
fine to thin loop strxuctures and displacements,
‘Some high angle calcite-filled fractures.

011 shale; Medium to some dark grayish brown -

- (LOYR 4/3 and 4/2, some 3/2-2/2, rare 5/3 near
bage). Faint to some distinct laminae and streaked

. ;. bedding; common fine to thin loop structures and
 displacements,

920.3% 921.3 04l shale: Very dark to some medium browmish gray
SO (LOYR 242-3/2, dome 4/2), common satiny to resinous
-7 . streaks. Faint to some moderately distinct
e . -8treaked bedding.

921.3 922,3 0Ll shale: Medium to dark grayish browm (10YR 4/3«
TR ~ 3/2, some 2/Z near top), some satiny streaks. Faint
. 7Lt v te moderately distinct streaks and discontinuous
S - zlamfmac; . ’

922.3  922.7  Oil shale: Like 920.3-921.3.
922.7 923.3 0l shale: Like 921.3-922.3.

923.% 925.0 0Ll shale: Medium grayish brown (1O0YR 4/3-5/3),
' Paint very fine laminae. Regular to irregular, thick
te some thin parting. Some discontinuous tight to
open, high to low angle fractures in lower part., A
fine vitreous black brittle organic layer at 924,1,
¢~ Sample of grayish-brown oil shale from 923.9 Ffeet:
é X-ray - dolomite, feldspar, analcite, calcite,
¢ quartz, ferroan, pyrite,

925.0 926.6 OLl shale: Grayish brown {10YR 5/3, some 4/3 lower
part). Paint very fine laminae, Mostly rubble,
Some fragments of moderately coarse tight breccia
‘ with spavse pyrite. Sample length doubtful; uneven
sample asplit.

926.6 927.6 Oil shale: Medium to very dark grayish brown and rare
black (10YR 4/3-2/2, rare 1/2), some satiny streaks.
Faint to distinct streaks and laminae; distorted in
middle part, Rare fine lacy dark brownish-gray pyritic -
streaks. GSowme thin brown tuff streaks at 927.3,
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Core samples from Atlautic Richfield-Mobil Figure 4 Carehole 3I-1 (Can

Frouw:

To Description o

92F.6.

929.2

929 .4

930.2

930.9

933.4

931.9 fGil;éhale}“:E;;E%g;éwﬁiéﬁ'gray to black and rare

Qil shaler Medium to some dark graylsh brown C1O0YR &/

andt 4f2-5/3, some 3/2, rave 2/2). Faint to rave dig

T einetr laminae; common: £ine to thin loop structures |

. Twe very fine high angle caleite-filled fractures in
- lower 0.5 foot. o

92 9"' .‘2"—'

929 .4 0tl ehale: Dark brownish gray (10YR 3/2-2/2); some very
fine satiny black streaks, Moderately distinct very
. fine regular streaked bedding. High angle fracture
~with muddy coatings continues to base,

930.2 Qil shale: Grayish brown (1OYR 4/3-5/3). Faint to S
maderately distinct very fine laminae. Common short.
tight vertical fractures in fine tg l-inch zones,

930.9% 0il shale; Medium to some very dark grayish brown
(10¥R 4/3-3/2, some 2/2}, rarve satiny to resinous
luater. Faint to fairly distinct very fine laminaej
commow fine to thin loop structures in lower part.,
Few shert tight vertical fractures in lighter zomes.

PSR -

wedium grayish brown (10YR 3/2-1/2, rare 4/3 lower

part), common satiny to resinous luster. Faint very

fine laminae becoming moderately distinct near base;

some fine to thin loop structures. Thin to 1-inch

lenticular light browmish-gray to tan and buff silty

tuff stringers at 931.3, 931.4, and 931.8,

‘" Sample of very dark satiny oil shale from 931.1

feet: X-ray - quartz, dolowite, analeite, feld-
8par, illite, ferroan, pyrite,

933.4 0il shale: Medium to some dark graylsh brown (10YR
4/3-4/2, some 3/2, rare 2/2). Moderately distinct to
faint laminae; some fine to thin loop structures and
displacements in upper part. Some very fine vertical
caleite-filled fractures. Rare fine to thin gray
pyritic streaks, '

934 .4 Oil shale: Medium to some dark and rare light grayish
brown (1O0YR 4/3-5/3, some 3/2, rare 6/2). Falnt to
Some moderately distinct very fine laminie and streaked
bedding., Sowme short tight vertical fractures, Abrupt
change to dark oil shale at base.

laramie Energy Research Center, Laramie, Wyoming
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Description

534.,4 937.0

937.0 938,2

938.2 935 .4
A

939.4 941.4

941.4 °  943.8

943.8 945 .4

- g* Sample of medium to light grayishe-brown oll shal’
L

from 934,3 feet: X-ray - dolomite, quartz,
analecite, feldspar, calcita.
gil shale- Datk to some medium grayish brown (1OYR 3/2
some 2/2 upper part and some 4/3 lower part); some _
very fine satiny black streaks in upper part becoming
rare in lower part. Paint streaked bedding; very
finely laminated zone with rare small loop structures
at 935,7+936.0.

Oil shale: Dark to medium grayish brown and rare tan
(LOYR 3/2-5/3, rare 6/3), Faint tc mederately dis~
tinct streaked bedding and very fine laminae, Irreg-
ulay fractured to broken core In upper half; fine
porous breccia on parting surface at 937.4, Very
common irregular tight fractures with some calcite
fillings and rare swall angular cavities in lower
.3 foot. A very finé vitrsous black organilc streak
at: 937.8. Uneven sauple split.

O£l shale: Medium to dark grayish brown (1OYR 4/3~-
2/2¥, rare satiny luster. Fairly distinct to faint
laminae; common fine to thin loop structures. A
fine irregular low angle calecite-filled fracture at
938.4. Some small to fine brown slightly silty lenses
and streaks at 939.2, Fairly abrupt change to richer
streaked oil shale below,

01l shale: Very dark brownish gray (10YR 2/2-3/2);
common vexry fine satiny to resinous streaks. Mod-
erately diatinet to faint very fine streaked bedding.
Some tight high to low angle fractures near base.

Qil shale: Medium to dark grayish brown (10YR 4/3-3/2,
rare 5/3 lower part). Moderately distinct to faint
laminae, Common very fine tight high to low angle
fractures with some caleite fillings; common fine to
l-inch displacements and one 3-inch displacement with
slight drag folding. Reasonably good sample split,

0il shale: Dark to medium grayish brown (10YR 3/2-4/3,
some 2/2 mostly in upper half)., Moderately distinct
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Core samples from Atlantic Richffeld-Mobil Figure 4 Corehole 31-I (Com.}

LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED. FOR ASSAT

From:

Degeription

945 .4

947 .2

948.5

949.8

952.0

Ta

947 .2

948 .5

949.8

952.0

953.0

.., Kine slightly irregular calcite-filled vertical frac~
' ture at 943.0-945.2, Rare fine dense brown to gray
- streaks and lenses, AR

Laramlie Energy Research Center, Laramie, Wyoming May 5

te falnt laminae; common fine loop structures. Very

Oil shale: Medium to dark grayisk brown (10YR 5/3-
3/2, vare 2/2), Faiat to fairly distinct laminaej’
some fine to thin loop structures. Few short tight
caleite-filled fractures in upper part,

Oil shale: Medium to very dark grayish brown (I0¥R
4/3 and 4/2-2/2), rare satiny luster. Moderately
distinct to faint laminae; rare fime to thin loop
styucturas, BRave fine to thin grayish-brown tuf
atreaks and lenses; a 1/2-inch gray-buff to light
gray silty and slightly earthy tuff stringer at
948.0

f"Sample of gray-buff to light gray tuff from 948.0
¢ feet: X-ray - quartz, feldspar, dolomite,
'g analcite, pyrite.

il shaler Medium to dark grayish brown (1LO0YR 4/3
and 4/2-3/2, rare 2/2)., Moderately distinect ta
faint laminae. Rare very fime dark gray pyritic (?7)
streaks. Some very fine discontinusous high angle
caleite-filled fractures,

0i1 shale: Buff and tan to medium and some dark gray-
ish brown (10YR 7/2 and 6/3-4/3, some 3/2)., Thick
distinctly laminated lighter zones and faintly lam-
inated medium to dark zones, Common very fine high
angle calecite~filled fractures with rare short ocpen
sections in upper part; slightly muddy fracture sur-
faces with some calcite patches in lower part. Uneven
sample split.

01l shale: Medium to dark grayish brown (10YR 4/3-3/2,
some 2/2). Faint streaked bedding and very fine' lam-
inae; some fine loop structures and displacements in
lower part. Common very fine tight lacy fractures
at 952,3-952.5; some discontinuous tight high angle
fractures in other parts. Few thin brown to tan silty
tuff (7Y lenses at 952.5.
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Dase:iptian R

OLErshales Mﬁdium—ta@aom&.verg-dark,grayish browr an
some: mediuw hrown. (I0YR; 4/3-3/2, some' 5/3 upper: part,
QL ?{E»ﬁlz.middla part), rare satiny luster.’  Dia
tinet to very faint lacinse; some fine loop structires
and displacements. - A thin Buff (7.5¥R 7/2) silty an
;gaﬂﬁly’tuff ‘stringer: with some dense brown blebs. and:
- pyritic patches at 953, 1# Some short tight high,ang,
fractures near base, = _ ,
-Sample of buff:tuff from 953.1 feet: X-ray¥¥~
feldapar quartz analcite, dolomite, ferroadw

: shale* Mhdium ‘browaish gray to some grayish brown :
- and tan (LOYR 4/2-5/2, sowe 5/3-6/3 near base), Fainﬁl
“laminated. Common very fine high angle pyrite-filled :
fractures, A thin buff-white tuff steinger w1th fine
gray pyritic specks at 954.5.

954.0  954.6

954.6 953,06 Tuff*' White to light slightly brownish gray (N9 to
A 7. 10YR /1), stlty textured. Massive to faintly varie-
- gated. GSome fine gray blebs and stresks near top..
' Brnken care; uneven sgmple splitc,’ R
Samvle of white tuff from 954.7 feet: X-ray <
R,feldspar, pyrite.

:u -v»wn

955.0 956.3 Qih shale: Medium and some light browmish gray in.
uppar part to medium and some dark grayish brown in
lower part (10YR 5/2-4/2 and some 6/2 to 4/3 and scne
3/2¥.. Faint to fairly distinct laminae slightly dia-
torted and displaced near top. Rare fiae gray pyritic
gstreaks. Slightly irregular high angle fracture with
brown to buff muddy coatings, some calcite patches,
and rare bitumen stains from top to bottom, A thin
buff-white tuff layer near base. Uneven sample split,

7 Sample of brownish-gray oll shale from 955.2 feet:
| X-ray - dolomite, quartz, apaleite, feldspar,
i, pyrite, ferroan.

956.3 957 .3 0il shale: Very dark to some medium grayish brown (10
YR 2/2-3/2, sowe 4/2-4/3), some satiny to resinous
luster. Moderately distinet to faint laminae; rare
fine to thin loop structures and displacements., A
fine gray-buff silty tuff layer at 956.53; some thin
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Deacription

From: -

957.3

959, 3

960 .3

961.3

963.0

- 959

961.3 - ot1 ahale' Black to dark and rare medium grayish brown..

ta. 3/4~iuch tan Cuff streaks and lenses at 95&.9, )
1Ewwramakligxay-huff'tufﬁ lenses at 957.%Z. Few very,
fine high angle calcite‘filled fractures from 957&

to 957.2. - . -

¥

-'Oik 8ha1a'- Mﬁdium te dark brownish gray and grayishﬁf
" Brown (10YR 5/2 and 5/3-3/2, some 2/2 upper part). .
o . . Palrly distinct to some faint laminae; some fine loop
el structures and displacements in upper haif. Common:
: . short tight high angle fractures. Rare thin tuff
“+ lenses in upper paxt. Rare very fine dark gray pyritic
f‘ streaks, s ’ '

960,3 011 sh&le- Medium to some very dark grayish browm
and rare black (1O0YR 5/3-3/2, some 2/2, rare 1/2
lower part); rare satiny luster in lawer part. Distinct
to faint laminse; common fine to 1/2-inch loop struc-
tures and displacements, A thin tan tuff layer with

v»gxay pyritic blebs at top.

(10YR 1/2-3/2, rare 4/3), common satiny to resinous
luster.. Faintly lamiuated* raxe fine loap structures.
Some slightly muddy natural (?) high angle fractures
in wliddle, Some very thin gray-buff tuff streaks at
961.1.

¢ Sauple of very dark satiny to resinous oil shale
. from 960.8 feet: X-ray - calcite, delomite,
quartz, feldapar. '

-
963.0 04l shale: Dark to medium grayish brown (10YR 3/2-4/2
and 4/3, sowe 2/2). Faintly laminated; scme fine loop
structures and small distortions. A fine buff tuff
atringer at 962.8.

964.0 0il shale: Medium to dark grayish brown (1OYR 4/3-3/2,
some 5/3 lower part)., Very faint to moderately dis-
tinet laminae; rare fine loop structures, Common
short tight high angle fractures. Common very fine
dieseminated crystals in lower 0.2 foot.

7 gample of oil shale with very fine disseminated
Y crystals from 963.9 feet: X-ray - dolomite, cal-
5 cite, quartz, feldspar, pyrite.

[ —
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mmmazc’ DEscxrmm' 0OF mm

Figure ﬁfébfehofea3is£fctaﬁ

: woT o ' J-Desctiption
f?.ﬂil ahﬂleJ Grayiah brown. to buff (1QYR,¢!3-?/2)
-:Fairly distinet to faint laminge; some distorted
zones im uppew part. Very common .tight discontinuous
_high angle fractures; broken core in middle., Some

“very fine disseminated crystals as above near base. .
Unevem sample split. '

965.5 9%6 .4 _'011 shale; Medium to very dark grayish brown and
: - some black (10?3‘413-2/2' some 1/2),sdwe satiny
to resinous luster in 1ower part, Faint to fairly
distinct laminae; comson fine to thin loop structures,
Somﬂ,short tight high angle fractures in upper part.

966..4. 967 .4 Tuff- Buff (IGYR,7/2-8/2), silty and earthy. Faintly '

variegated with some distorted to contorted streaked
- bedding. Some fine oil-shale shreds. Common very .
irregular tight fractures in upper part; broken core
and rubble in- lower part, Large tuff nodules in rich
wavy-bedded oil shale as below in lower 0.1 foot,
Partly grab sauwpled,
- Sample of buff tuff from 966.1 feet: Xeray -

'1:' quartz,_KffeIdspar.

967 .4 968.4 0il shale:  Very dark to some medium brownish gray and
s black (1O¥YR 2/2-3/2, some 4/2 and 1/2), some satiny
luster, Taint to moderately distinet laminae--
inclined about 30* in upper part; some thin te fine
loop structures, Some flne ta thin, tan to buff tuff
streaks and lenses near top.

968.4 969.8 0Ll shale: Dark to medium grayish brown {(10YR 2/2-4/2
and 4/3), rare fine black satiny streaks, Faintly
laminated in upper 3 inches; faint to fairly digtinct
streaked bedding im other parts. Rare very fine pyrite
bleba. Very rare very fine milky white mineral streaks
in lower part.

569.8 970.8 Otl shale Medium-and some dark to rare light brownish
gray and tan (10YR to 2,5Y 4/2-5/2, some 3/2, rare 2/2.
and 6/2-6/3)., Moderately distinct to faint slightly
wavy streaked bedding. Some irregular tight to slightly
open fractures. Very irregular vuggy (7) parting sur-
face at 969.9. Coumon fine white spindle-shaped crys-
tals and very fine dark flecks at 970.3-970.4., Broken
core with some buff earthy tuff (?) fragments in Llower
G.3 foot. Uneven sample split,
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Corehole J1-1°

el ~__Description T DR
- Q%I ehales Dark to medium brownisk gray (LOYR 2/2-4/2
iijfain&uatraake&_hedding;inrugye:'part'to;moderatelgﬁ«.
diatinct laminae with common fine: loop structures. fn.
lower part; very faintly bedded dense heavy zone at
971.3-971.8. Pairly common tight medfum to high
-angle fractures; some Irregular broken core pieces
in upper part. Common fine to moderately coarse
white milky to chalky crystals at 971,0-971.3 and
97%1.8~972.0. A small Lrregular vug with some drusy
crystals and very fine pyrite at 971.7. Commorr fine: |
to thin tan tuff streaks and stringers at 972.2.972.4;
4 Q.1l-fook tan to buff tuff with £ine oil-ghale stringer
- and shreds at 972.5. Uneven. sample split in upper part,
" Sample of dark oil shale with coarse white crys- -
. tale from 971.9 fest: X-ray - calcite, dolomite, '
;whfeldspar,‘quartz, pyrite.

- i

973.0 975.0 Oil shale: Medium to some dark grayish brown (10YR
4f3-3/3, some. 3/2, rare 2/2), Faint to fairly dis-
tinct laminae. Common tight to some open, high angle-

" to irregular fractures; some fine tight to porous
breceia. Irregular core pleces in upper -part to
rubble in lower part; partly grab sampled.

975.0: 978.0 011 shale: Medium to rare dark brownish gray (10YR
to 2.5Y 4/2-5/2, rare 3/2-2/2). Faintly streaked to
laminated. Rubble and irregular fractured core pleces,
Fairly common very irregular buff granular calcite
patches, streaks, and stringers, Grab sampled,

978 .0 979.5 Oil shale: Medium to light and rare dark brownish gray
(2.3Y 4/2-6/2, rare 3/2 upper part). Faint to mod—
erataly distinct distorted laminae, Very abundant
fine to thin irregular low to high aungle buff-white
porous granular caleibe streaks (discontinuous frac-
ture fillinge) and swall patches with common pyrite.
A very thin brittle vitreous black organic streak at
978.2. '

" Sample of oil shale with fracture fillings from
' 978.7 feer: X-ray - calcite, dolomite, feldspar,
.. @nalcite, pyrite, quartz,

879.5 982.0 0il shale: As above. Mostly rubble and irregular
fractured core pieces. Grab sampled,
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SAMPLES SUBMITTEﬂuFQR\ASSA?

LITHOLOGIB HESCRIETIG

Corevsamplea fram‘AtIantic Hichfield-Mobil Fxgure~4 Corchale 311 (canﬁif

From Degcyiption

" BASE OF MAUOGANY ZONE
 TGB OF B-GROOVE

982.0 984.0  Marlatone: Buff and gray buff to some light brownish
7 gray (Z.5Y 7/2 and 7/1, some 6/2-6/1 and 8/2). Faint .
distorted laminse and stregks., Some fine buff-white
calecite blebs and dark pyritic specks and atreasks.
Rubble in upper 0.6 foot end some broken core near
base; uneven sample split.
{" Sample of marlstome from 983.2 feet: X-ray -
! dolomite, calcite, feldspar, quartz, pyrite,
i illite.

984..0 986, 0 Marlstona: Gray buff and buff to rare medium brownish
gray (2.5¢ 7/1-7/2, some 6/1-6/2 and 8/2, rare 5/1-
5/2¥. Vaint very fine smooth laminae. Mostly broken
cove and rubble with high angle mddy fracture surfaces
and rare reddish stains; some low angle fractures with
abundant fine pyrite in lower part. Common very fine
gray blebs and flecks. Rare fine flat cavities in

_lower part. Uneven sample split. Zr

Sample of marlatone with very fine gray flecks from

é 985.9 feet: X-ray - dolomite, feldspar, quartz,
:  pyrite, ferxoan.

986,0. 987.1 Marlstone and very lean oil shale: DBuff to rare wedium
brownish gray (2.5Y 7/2-6/2, rare 5/2). Faint vexy
fine smooth laminae., Fractured core with muddy coat=-
ings and some reddish staina, Fairly common fine pyrite
streaks; common very Ffine gray flecks in upper part.
Uneven asample split,

¢ Sample of light to medium brownish-gray oil shale
) from 987.0 feet: X-ray - dolomite, feldspar,
¢ quartz, ferroan,

987.1 988.9 Marlstone and rare oll shale: Buff to rare wedium
brownish gray (2.5Y to 10YR 8/2-7/2, rare 2,5Y 5/2-
4/2)., TFaintly lamineted to very faintly streaked;
becoming distorted in lower part. Common very fine
white caleite blebe and very fine gray pyritic specks.
Broken core in upper 0,4 foot,
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- * Degeriptionm Lo
.Jauple of marlstone with fine calcite blebs
from 988.5 feetr X-ray - dolomite, calcite,
quartz, feldspar, analcite. S

BOTTOM OF B-GROOVE

011 shale: Dark and rare medium brownish gray to some
. black (10YR 3/2-2/2, some 1/2, rare 4/2), rare fine.
satiny to resinous- streaks, PFaint slightly wavy to

distorted and displaced stresked bedding., A thin
wavy brown very fine crystalline stringer with some

- pyrite at top. Some irregular tight fractures in
- distorted zome in lewer 0.2 foot. S

" {7~Sample of fine-grained crystalline stringer with
.- gome oll shale from 988.9 feet: X-ray - dolomite,
 feldspar, analcite, quartz, pyrite,

989.5 990.6: . Ofl shale: Medium to some dark grayish brown and tan
: - (10YR 4/3-5/3, some 3/22/2 and 6/3), Faintly lam-
- inated; rare fine loop structures., A large tightly -
.. fractured to brecclated oil-shale mess with rare fine
- to small cavities in a very wavy bedded zone at 989,8-

- 99¢.E. A thin zone with common fine white calcite

streaks and specks at 990.4. A thin tan msrlstone

layer at 990.5.

990.6 99%.6 0il shale: Black to dark brownish gray (10YR 1/2-3/2},
common gsatiny to resinous luster., Very faint streaked
bedding grading to faint contorted laminae in lower
part. Gome fine to thin light brownish-gray silty
streaks and lemses in lower part. Very '"curly' parte
ing surface at basa.

991.6 9921 0Ll shale: Very dark to medium grayish brown (10YR 2/2-
42 and 4/3), Faint to distinct, wavy to smooth
laminae. Very fine earthy porous oil-shale breccia
at 991,7-991.9. e - o

992.1 994 .5 0il shale: Medium and some dark grayish brown to tan
and buff (10YR 4/3 aud 4/2-6/3 and 7/2; some 3/2, rare
2/2). Distinctly laminated; rare fine to thin loop
structures, Vertical fracture surface with tan eaxthy
coatings and some calcite crusts in upper foot; some
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. % Description : R
Lang, to- very short: tight: vertical to diagonal frac
tupes. with rare caleite Fillings tm ather parts.,.
Common: very f£ine dark gray specks in upper part..

994,53 995.L . 04k shale: ‘Dark and some medium brownish gray to black
o B - (IOYR 3/2-1/2, some 4/2), common satiny to resinousg
luster, Faint laminae with common fine to L/2-inch

loop structures; contorted bedding in lower inch,

-~ Diagonal fracture with very fine calcite crusts in
 upper half. o

.7 Sample of very dark satiny to resinous oil shale
from 994.8 feet; X-ray - dolomite, feldspar, .
quartz, calcite, pyrite, illite, R

3
i
{

i

995 .1, . 995.5 - Tuff (?) and oil shale: Tellowish-buff eo tan tuff o
(2.5Y 7/2 and 7/3+6/3) and oil shale as above, Three
quarter-inch tuff at top and 1-3/4 inch tuff at bottom
with. oil shale between. Common fine wavy oil-shale
streaks in tuffs and asome fine tuff streaks in oil
shale,. _

 Sample of tuff with fine oil-shale streaks from .
§’  993.4 feet: X-ray - feldspar, dolomite, calcite,
L. quartz, pyrite,

995.5 996.5. 0il shale: Black to graylsh brown (10 ta 7.5Y 1/2-4/3,
gome 5/3), some satiny to resinous luster. Faint lam.
inae in distinct thin to thick darker and lighter zones;
gsome' fine o thin loop structures and displacements.
Some fine to thin orange-brown tuff (?) streaks and
lenses near base; rare very fine stresgks elsewhere.

Sample of oil shale with orange-brown streaks and
lenses from 996.4 feet: X-ray - dolomite,
. feldspar, calcite, pyrite, ferroan.

996.5 997 .9 0il shale: Medium and some dark brownigh gray {(10YR
4/2-4/3 and some 3/2 to rare 2/2 in upper part to 2.5Y
4/2-5/2 lower part). Faintly leminated. Some tight
medium to high angle fractures, A 2-inch buff silety
and earthy tuff at 997.3 and a 1-1/2-inch tuff at base.

997.9 999.7 0il shale: Medium and some dark brownish gray to some
tan and buff (10YR to 2.5Y 4/2-5/2 and 5/3, some 3/2
and 6/3-7/2). Fairly distinct laminae. Some tight
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Core aaméieé:f fmm Atlan

‘Richfield-Mobil Figure 4 €orehole 31-I. (Cor

~ Description : ' o

- From

999.7

1,000.9

1,002.2

1,003.2

‘diseontinuous high angle fractures. Rare fine to 1/2
-~ inchy gray: silty lenses. A Y-inch () buff tuff at -
.- 99%.& (broken core)}. laxge insect larvae (7Y om.
parting surfaces at 998.6. .

%,000.9 04l shale: Medium to dark and some light brownish gray.
. - CLOYR 4/2-3/2, some 5/2-6/2, rare 2/2). Moderately
~ .distinet to faint laminse; 3/4-inch contorted zone
. near base. Abundant very fine dark gray pyritic
-streaks and- specks. Rare fine to l/4-inch brown to
buff lenses. Few discontinuous high angle fractures
with caleite crusts at 1,000.2-1,000.4,

1,002,2  0il shale: Brownish gray to some ten and rare buff
- (10¥R 5/2-4/2, gome 6/2-6/3, rare 7/2). Faintly
laminated; some discontimuous tapered laminae in
middle. Some discontinuous high angle fractures
with varnish-like coatings.

1,003.2 01l shale: Buff and tan to brownish gray (LOYR to 2.5¢
72 and 7/1~6/3, some 5/2). Faint to rare-distinct -
very distorted and displaced streaks and laminae,

Very irrvegular parting and fracture. Common fine buff«
white to gray-buff, silty and earthy porous calcareous
streaks and patches. Some very irregular discontinuous
fractures with varnish-like coatings in upper part.
4 2-inch buff to tan tuff at top; slightly wavy and
displaced upper contact and very wavy contorted lower
contact.

{ Sample of buff tuff frow 1,002,3 feet: X-ray -

' K and Na feldspars, quartz, calcite. '

1,004.2 0il shale: Buff to grayish brown (LOYR 8/1 and 8/2-
4/3). Faint to distinet laminae in thick to thin
lighter and darker zomes. Common discontimuous tight
high angle fractures with slight pinkish coatingg~-
mostly in lighter zones., Very common very -fine white
specks in grayish-brown layers. Large '"fat" insect
larvae on parting surfaces near base,
¢~ Sample of distinctly laminated oil shale with
}  very fine white specks from 1,003.9 feet: X-ray -
L. dolomite, quartz, feldspar, analcite.
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- From Ta- . ' R Deseription
£,004.2. I, Qﬁi.zﬁ QiI ahala* Grapish brown to tan and rare buff,(lﬁYR
R o dd and 4/2-643, rare 7/2 lower part). Faint to

some: fatrly distinct laminae; some 1/2-inch loop :
- struetures at 1,004.7, Very abundant very fine white
. . specks and some dark gray pyritie specks in upper part.

© Abundant tight intersecting fractures with some drusy =

caleite in upper half; some discontinuocus high angle

fractures in lower half. A thin buff earthy tuff (7)
' layer at 1,005, 0 SR

1,005.2 1,006.2 0il shale: Medlum;and,ra:e dark grayish brown to some
~ tam (10YR 4/3 and 4/2-5/3, some 6/3, rare 3/2). Fairly
distinct to faint laminae. Some very short tight high
angle fractures. Some very fine dark gray pyritic
specks and streaks. Rare fine buff eaxrthy streaks in
Lower paret.

1,006.2 1,007.2 01l shale: Buff and tanm to grayish brown (l10YR 7/2 and
- 6/3-4/3 and 4/2), Distinctly lamimated; rare very fine
- loop structures, 'Some discontinuous tight high angle
fractures. A thin buff tuff stringer at 1,006.3.

1,007.2 1,008.2 01l shale: Tan to medium and some dark grayish brown
(LOYR 6/4-4/3, some 2/2), Distinctly laminated.
High angle fracture with patchy calecite crusts in
upper 0.3 foot. A thin massive tan to brownish~gray
dolowmite layer at 1,007.8.

1,008.2 1,009.2 0il shale: Medium grayish brown and some tan in uppex
part to dark brownish gray in lower part (LOYR 4/3 and
4/2-5/3 and some 6/3 upper part, 10YR to 2,5Y 4/2-2/2
in. lower 0.4 foot); some satiny luster near base,
Fairly distinct to faint laminae. A very thin gray
sLlty layer at 1,008.3, Few fine dense to earthy buff
layers in middle part. Rare small gray silty lenses
in lower part. Common very fine lacy buff fractures
at 1,008.6-1,008.7.

¢~ Sample of medium to dark brownish-gray oil shale
from 1,009.0 feet: X-ray - dolomite feldspar,
quartz, aragonite, analcite, calcite, pyrite,

9:‘2‘ e

1,009.2 1,011.0 0il shale: Dark to light brownish gray and some buff
(10YR 3/2-6/2, some 7/2). Paint to distinct laminae,
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Core: samples from Atlantic R chfteld-Wobil Figure 4 Corehale’ 3t-1 (Con.

S T f'VﬁnescripEion: : R

& F.2-foot. gray ta brownish-gray silty tuff with twe

* fine dark oil-shale stringers at top. Some lrvegulax

‘Bigh angle fractures very flne pyrite crystals and

' some short: vertical fractures with varnish~like
coatings. Rave fine gray pyritic streaks,

From: "

1,011.0  1,012.0 Oil shale: Medium to dark brownish gray (10YR 4/2-3/2),
- Faintly laminated, Rare fine dark gray laminae.

1,012.0¢  1,014.0 0il shale:r Medium to dark grayish brown and brownish
- gray (10YR 4/3 and 4/1-3/2); few resinous black lam-~

inae at 1,012.6-1,012,7, Moderately distinet to faint

laminae. A thin brownish-gray tuff layer at 1,012.4.

1,014.0 1,015.0. 0il shaler Buff and tan to wedium and rare dark brown-
ish gray (1OYR 7/2 and 6/3-4/2, rare 3/2). Faint to
some distinet laminae; some distorted and shredded

oil-shale stringers in lower part. Some very small
to l-ineh. irregular silty to very finme sandy ~textured.
Tenses in upper part. Few discontinuous high angle
- fractures with very fine crusty calcite patihes and
~varnish-Iike coatings in middle.

* Sawmple of large buff to gray, silty to very fine
sandy-textured lens with some oll shale from
1,014.2 feet: ZX-ray - Na feldspar, quarts,
dolowite, calcite, analcite, pyrite,

1,015.0 1,016.0  0il shale: Light to rare dark brownish gray (l0YR 6/2
and 6/3-4/2 and 4/3, rare 3/2), Distinctly laminated
in upper part to faintly streaked in lower part. Rare
fine light gray to buff, demse to silty streaks., A

thin tan (10YR 6/3-7/4) slightly earthy stringer at
1’015"- 5 )

1,016.0 1,018.0  0il shale: Medium to dark brownish gray (10YR 4/2 and
- 4/3-3/2). Moderately distinct to faint streaked bedding;
contorted zone at 1,016,6-1,016.8. Irregular fractured
core pleces at 1,016.9-1,017,3, A 1/2- x 1-1/2-inch
irregular vug with porous earthy filling and limonite-
stdined platy-boxworks at -1;017:4,
{ Sample of oil shale from 1,016.3 feet: X-ray -
i dolomite, feldspar, calcite, quartz, aragonite,

. Pyrite,

Illustration No. S$BR-4300P (Sheet 45 of 156)

laramie Energy Research Center, Laramie, Wyoming May 5, 1971



LITHOLOGIC DESCRIPFTION OF SAMM : ' TTED ( SA

" Core samples from

Atlantic Richfield-Mobil Figure & Corebele 31-1.(C

S Deseriptionm v

OLL shale: . Medium to some light and dark brownis
. gray (2.5¥ 5/2-4/%, some 6/2 and 3/Z, very rare I
Yoderstely distinct to fafmt very fine laminae; som
fine loop structures and displacements, A thin buf
"o allty and earthy tuff lamina at 1,018.3., A'very £

* - briftle vitreous black organile streak at 1,018.9
. fine medium to dark gray silty lamina at §,019.1.,

N

$,019.7  1,020.0 « Tuff: Medium gray (N 5-4, slipght browm tint). Massive
‘ - silty textured. Some very fine oil-shale stringezs .
- imupper part, Common irregular tight high angle
. fractures with some patchy brown to black organic
- coatings. Slightly wavy upper contact and sharp .
. swoath. lower contact.. ' I
- Sample of gray silty tuff from 1,019.9 feet:
" Kexay - Na feldspar, dolomite, analcite, pyrite,
Yo quartez, '

£,020.0- 1,020,8 -0il shaler - Browmish gray in upper part to grayish brown

: -and black in lower part (2.5Y 4/2-5/2 to 10YR 4/3-1/2):

. .equmon satiny to waxy luster in lower half. Faint to. -

- distinct laminae; common. fine to 1/4-inch loop strue--

tures and some displacements. Common fine orange-tan
to buff (7.5YR 6/4-8/3) streaks at base (like 996.4
feat), :

1,020.8 1,022,7 0il shale: Brownish gray to buff (10YR 4/2-7/2, rare
7/1). Distinctly laminated, Some very fine shert
calcite-filled vertical fractures. Fine dark gray
silty laminae at 1,022.1 and 1,022,.4.

1,022.7 1,023.7 0il shale: Light to rare dark brownish gray and some
buff (10YR and 2.5Y 6/2-4/2, some 7/2, rare 3/2-2/2).
Fairly distinct laminae. Some high and low angle frac-
tures and earthy weathered streaks at 1,023,0-1,023.3,
Rare fine to thin, buff to gray silty streaks and
lenses in lower part.

1,023.7 1,024,2 (il shale: Medium to dark grayish brown and some black
(10YR 5/3-3/2, some 2/2-1/2 upper part); some resinous
luster in upper part. Fairly distinct laminae. Ver-
tical fracture with fine calcite crusts from 1,023.8
to 1,024,0, Some small orange-buff to brown, earthy
to very fine granular lenses near base.
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ﬁescription

t,025.2

11025 -6'-

1,026.8

1,028.0

1,029.0

1,030.1

" very fine sandy-textured tuff with fine shredded ofle
" shale stringers at 1,024,9~1,025,1; rare thin streaka
.-and lenses elsewhera.

1,026.8

1,028.0

1,029.0

1,030.1

1,030,7

0Ll shale-- Medium to dark grayish brown and rare bisc

- ta buff streaks and lemses in upper part. Some small

- 011 shale: Light to medium and some dark brownish

" gome fairly distinct laminae; some fine to thin loop

0Ll shale: = Grayish brown to black. (10YR. 4/3 112
. some: 5/3 upper part}, common tesinous Inster. Dig
tinet’ to faint laminae; common f£ine to thin loop -
‘atructures and displacements, Tan to buff, silty ¢

€10YR 5/3-2/2, raxe 1/2), some satiny luster, Mod~ _
erately to very~distinct laminae; common fine to thin:
loop structures and displacements. Rare fine brown

browaish-gray porous fine sandy-textured lenses at

' 1,026.3.

{7 Sawmple of oil shale with small brownlsh-gray

! lenses from 1,026.5 feet; ZX-ray -~ Na feldspar,
% pyrite.

gray (2.5% and 10YR 6/2-5/2, some 4/2-2/2). Faint to

structures; O.l-foot dark zone with very fine streaked =
bedding at 1,027.4.

Oii shale: Medium to very dark brownish gray and some
black (10¥R 4/2 and 4/3-2/2, some 1/2, rare 5/2-5/3),
rare satiny luster. Moderately distinct to faint lam=
inge; some fine to thin loop structures., Rare fine
brown silty lenses. Some 1/2-inch gray silty lenses
at 1,028.6. A l-inch light brownish-gray to buff,
&ilty to very fine sandy-textured tuff band at 1, 028 g

0il shale: Medium to light brownish gray and rare gray
buff (10Y¥R 5/2-6/2, vare 4/2 and 7/1). Faintly lam-
inated., Rare insect larvae, Cowmon high angle frac-
tures--some with abundant pyrite and some with varnish'
like coatings. Uneven sample split,

f Sample of medium to light brownish-gray oil shale
{ from 1,029,7 feet: X-ray - dolomite, quartz,
' feIdspan, analeite,

0il shale: Dark to medium grayish brown{lOYR 2/2-5/2

and 5/3); some very fine resinous black streaks, Thick
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- =% Degeription C T
to-thin dark zones with very fine streaked bedding
Lrernating with lighter faintly laminated zones.
 Some: short: tight high angle fractures with varnishe~
Twilike coatings: in lighter zones. A very thin dense dar

... gray layer at 1,030.3. -

1,030.7  1,031.3 011 shele: Brownish gray (LOYR 4/2-5/2, rare 5/3).
- - Faint very fine laminae and streaked bedding; thin -
- glightly distorted and shredded oil-shale stringers
near base. A Z-inch irregular lenticular brownish=
gray silty mass with dark and light streaks and
mottling at 1,031.2,

1,031.3 1,03t.4 Otk.shalam. Black to brownish-gray (LOYR 1/2-4/2).
‘ Very fine streaked bedding.

1,031.4.  1,032.¢ 0Ll shale: Medium and some light brownish gray (1OYR
- and 2.5Y 5/2 and 5/3-4/2, some 6/2). Moderately dis-
"tinct to faint very fine laminae and streaked bedding,
Rare fine dark gray silty streaks.

1,032,6  1,033.2 01l shaler Dark to rare medium brownish gray (10YR 3/2-
:  2/2, rare 4/2); common fine satiny to waxy black streaks.
Moderately distinct to faint streaked bedding. ‘
/" Sample of dark brownish-gray oil shale from
: 1,032.4 feet: X-ray - dolomite, quartz, feldspar,
. pyrite, illite,

1,033.2 1,033.8 01l shale: Grayish brown (10YR 4/3 and 4/2-5/3 and 5/2);
rare fine black satiny streaks. Faint slightly dis-
torted and displaced laminae and streaks. A thin
browmish-gray silty tuff stringer near base.

1,033.8 1,034.5 0il shale; Black to dark and rare medium grayish brown
(LO¥R 1/2-3/2, rare 4/3), common satiny to rare resine-
ous luater, Faint to some moderately distinct very
fine laminae,

1,034.5 1,035.0 01} shale: Medium brown to brownish gray (10YR 5/3-4/3
and 4/2, some 4/4); a fine waxy black lamina at 1,034.6.
Moderately distinct to faint very fine laminae., Rare
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Deacrlption

1,036.8

1,037.8

1,039.,5

1,040,4

1,041.4

1,036.8

1,037.8

1,039.5

1,040.4

1,041.4

1,042.4

Oil ah&le- “Medium to dark browmish gray (10YR 4/2 and

T ta medium gray silty 1aminae~and streaks,

. 3/2-2/2, some &/2-4/3); rare satiny luster near base.

'vamy*fina Taif streaks witl some pyrite. A l-inch
gray. to browndsh-gray: silty band with abundant very
finer digsseminated: pyrite and some vertical fractures
with pyrite at 1, ,034.9. ,

443-3/2),. Faintly lauminated. Occasional fine dark

011 shale' Dark and some’ medium browndsh gray (10YR

Faint very fine laminae; rare fine loop structures.
Some short apen fractures neayr bage,

O0il shaler Medifum to light brownish gray (10YR &4/2-
6/2), Tailnt very fine laminae and streaked bedding
nearly cbascured by very Tnumeroual irregular tight
fractures commonly with fine pyrite, Irregular dias-
placed comtact with dark oil shale above; some small
angular fragments of dark oil shale "floating" in
nearly massive lighter oil shale near top.

0il shale: Grayish brown to tan (10YR and 2.5Y 5/3
and 5/2-6/3 and 6/2), Moderately distinct to faing
laminge. Vertical fracture surfaces with muddy coat-
ings throughout; some short slightly open fractures
near base, Uneven sample aplirt.

0il shale: Grayish brown to rare buff (L0YR and 2,5¢
5/3-4/3, rave 6/3-7/2) and some dark brownish gray
(10YR 3{2 2/2); some fine resinous to waxy black streaks.
Faint to woderately distinct laminae with some fine
loop structures; dark finely streaked zomes at 1,040.5-
1,040.6 and 1,041.0~1,041.2, Some tight discontinuocus
high angle fractures.

Oil shale: Medium to very dark grayish brown (l0YR 4/3
and 4/2 upper part to 3/2 and 2/2 lower part); a. thin
dark zone with some very fine resinous streaks near top.
Moderately distinct to faint very fine laminae. A
tight high angle fracture with very fine crystalline
caleite from 1,041.5 to 1,042,1, Some small brown
dense to silty lenses at 1,041.7.
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D R SR _Descpipeion - L
44,5 OLE shaley Very dark brownish gray and black in -
: :};gpgem_p&rt.tasdarK:an¢qrareAmediumagrayish.browmi =
- in lower part (10YR 2/2 and 1/2 to 3/2 and rare 4/3)
- cenmon satiny to resinous luster. Very faint very,
- fine streaked bedding to faint and some moderataly dig='
~.tinct laminae; rare fine loop structures and. displace-
ments, A& fine gray silty layer at 1,042.6., Some:
irregular fractured core pieces in lower part; uneven
- sample split, : S
. Sample of very dark resinous oil shale from 1,043.1
~ feet: Xeray -~ quartz, calcite, feldspar, dolo-
wite, analcite, pyrite, ferroan.

CFrom: - -
rxaazgaga

1

vl g

1,044.5  -1,049.5 011 shsle: Crayish brown to tan and buff (10YR and
2.5% 5/3% and 53/2-6/3 and 7/2). Moderately distinct
to faint laminae and streaked bedding. Common high
angle fractures with muddy coatings and fine pyrite.
Rare insect larvae (7} in upper part. Mostly broken
core and rubble; uneven sample split.

1,0492.5 1,050.7 0il shaler Medium to some light and dark grayish brown
(10YR 4/3 and 4/2-5/3, and 5/2, some 6/2 and 3/2):
some fine satlny to resinous black streaks, Mod-
erately distinct streaked bedding and some laminae,
Sowme fractured core and rubble. A 1l-inch partly
callapsed vug with fine bozworks and pyrite crystals
at 1,050.2 feet,

1,050.7 1,053.3 01l shale: Medium brownish and grayish brown (10YR 4/2-
5/2 and 4/3~5/3); a 1/2-inch very dark satiny to resin-
ous layer at I,051.8, Faint to wmoderately distinct
laminae; common fine loop structures, Some very short
tight vertical fractures in lighter layers in lower part,

1,053.3 1,054,3 01l shale: QGrayish brown to black (1OYR 4/3 and 4/2-1/2),
common satiny to resinous luster. Falnt to moderately
distinct laminae and streaked bedding. Some broken
core with shaly to papery parting. '

1,054,3 1,056,0 011 shale: Medium to dark grayish brown (10YR 4/3 and
4/2-3/2, some 2/2), Moderately distinct to faint lam-
inae; some very fime loop structures, Some irregular o
vertical fractures with sparse to abundant pyrite, -Jﬁ§
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Bescrzptlnnt '
Maristones- Bufﬁ't@-light and rare me&ium@tm dark ©
breowaish: gray (LOYR §/2-6/2, some 5}2—3/2‘in,ugpen
paﬁt‘ﬁecaming’rare in Ilower part). Distinect Iam
"'infe in upper part becoming faint in lower party
© commom very fine loop structures. Some high te Low
" angle fractures with very fine pyrite. A small wvery
fine~grained gray pyritiec bleb at 1,056.6. A& I/2~ing
massive tight gray mudstone band at.l 056.9, = 7
g Sample of buff marlstone from 1,058;? feet: Xeray
- dolomite, analeite, faldspar, ferroam, quartz,’

1,059.0  I,06L.7 Marxlstone:r Buff to very rare medium brownish gray
' oo (LOYR 8/2=-742, rare 6/2-5/2). Paint to some moder-
-~ &taly distinet laminae; common fine loop structures
and displacements. Common irregular tight fractures--—
fraquently with abundant pyrite. Broken core and
rubble in lower part.

1,061.7 1,063.0 0Oil shale and marlstone: Medium to light brownish-

. .o . . gray oll shale (2.5Y 5/2-6/2) and tan te buff marlstone

- (1OYR 6/3-8/2). PFaintly laminated and streaked oil .
~ahale . at 1,061.8-1,061.9 and 1,062.4~1,062,9; dig-
tinetly laminated mazlstone in other partas., Common

high angle fractures with pyrite. Some very fine gray

atreaks in oil shale.

1,063.0 1,064,4 Marlstone: Buff to some medium brownish gray (1OYR 7/2~
8/2, some 6/3-3/2). PFaint to some distinct laminae.
Common. fractures with pyrite. Some irregular core
pleces and rubble.

1,064,4 1,063,6 0il shale: Medium to dark brownmish gray (10YR 4/2 and
4/3=2/2, some 5/2); some very fine satiny to resinous
streaks, Pesint to moderately distinct streaked bedding.
Some: £ine light brownish-gray earthy porous streaks
and. lrregular.cavities. Some high to very low angle
fractures with abundant pyrite. Some broken core in
lowar part. ’

~~ Sample of dark oil shale with some fine cavities
from 1,065.1 feet: X-ray - dolomite, quartz,
feldspar, analecite, ferroan.

frtaa el

1,065.6 1,066,6 011 shale: Dark and rare medium brownish gray (1L0YR
3/2, some 2/2, rare 4/2-4/3); rare very fine satiny
to resinous streaks. Faint streaked bedding.
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01l shales ™ Barh to medium and rare light brownish
gray:. QLQY& 3[3—552 somes. 2/Z upper part, rare 6/
/3 lower pezt). Moderately distfnet streaked. bedding
fnupper 0.4 footy falnt to distinct laminae with
caumon, fing loag.structures-in lower part, Common
short tight high angle fractures with some pyrite.
. ;Rare fin& brownish-gray to gray silty streaks. .

I,Uﬁguﬂrff'k 07& 6& Gii-ahale- ‘Graytsh brown to buff {10YR and 2. 5Y 5/3~
' {2, some 8/2). TPaint to diatinct, regular to dis=
- torted and displaced laminae, Common tight irregular
diseontinuous fractures with pyrite. Some broken

_cnra and rubble¢

1,07¢.6 1,072,.3 011 sh&la' Mhdium to some dark grayish browm (10YR
Lo 4{3 and 4/2-5/3 and 5/2, some 3/2). Paint fairly
. regular to distorted streaked bedding. Some irregular
fractures with fine slickensldes and pyrite. Some
. fine to small partly collapsed. cavities; a 1- x 1-1/2«
o Inch vug with coarse broken boxwerks at 1 072.1, Some

© Fine Buff earthy porous streaks in middle part. Rounded’
‘core end an bﬂse.

1,072.3 1,073.2 Qil shale: Very dark brownish gray to black (lOYR 2/2-
~ 1/2, some 3/2), common satiny to resinous luster.
Faint very fine regular laminae and streaked bedding.
Regulax thick to medium parting; very fine mineral
crusts and disseminated pyrite on some parting sur-
faces, Some short tight diagonal fractures with very
fine pyrite from 1,072.7 to 1,073.0.
7 S8ample of oil shale with very fine mineral crust
. on parting surface from 1,072,7 feet: X-ray -
; dolomite, feldspar, quartz, amalcite, ferroan,
i. illite, pyrite,

1,073.2 1,073.5 Tuff (mudstone)}: Brownish gray to gray buff (LOYR 4/2-
' 7/1). Massive with a 1/2-to l-inch stringer of dark
to medium brownish-gray finely laminated oil shale in
middle. Uneven sample aplit,
© Sample of tuff from 1,073.3 feet: X-ray - analcite,
quartz, feldspar, ferroan, pyrita,

1,073.5 1,074.7 011 shale: Dark to some medium brownish gray and black
(10YR 3/2-2/2, some 4/2 and 1/2), some satiny to resinous
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Degeription

Aa.ﬁu&ce:;-uFaiutiy*Iamin&ted}‘commonafinE‘1oep=strue:J
. tures in lowexr part. A very irregular thin grap-buf.
- silty tuff stringer at 1,074.0 and a very thin tan.

‘ta buff earthy tuff stringer at 1,074.5. A smooth
nearly vertical fracture with slight olive-~gray '

- coatings and some very fine pyrite extends through
interval, '

1,074.7" 1,0?1;4 ‘ 0tl shale: Medium and rare dark grayish brown to tan

1,077.4

1,078.6

1,079.6

1,082.7

1,083.8

1,078.6

1,079.6

1,082,7

1,083.8

1,085.7

and buff (LOYR 4/3 and 4/2-6/3 and 7/2, rare 3/2-242);
rare very fine satiny to reslnous black streaks near
top. Moderately distinet streaked bedding near top;
faint to distinct laminze in other parts becoming
disterted and displaced in lower foot. Common ver-
tical to irregular fractures with slight earthy coat-
ings and sparse very fine pyrite., Rare fine cavities,
Commen irregular core pieces and some rubble; uneven
sample split,

01l shale: Dark to medium brownish gray (LOYR 2/2-4/2,
rare 3/2}; some very fine satiny to resinous streaks.
Feint disterted to regular streaked bedding. Some
trregular high to low angle fracturss with sparse very
floe pyrite, Seome broken core and rubble; uneven sample
splie, '

Missing.

01l shale: Dark brownish gray to rare black (10YR 3/2-
2/2%, rare 1/2); some satiny to rare resinous luster.
Faint disterted to regular streaked bedding; becoming
regularly lawinated in lower 0.2 foot.

0il shale: Dark to medium brownish gray (LOYR 3/2-
4/2, some 2/2 upper part, rare 5/2 lower part). Paint
laminae and some very faintly streaked zones. Some
very fioe pyritic blebs and streaks. Some irregular
core pleces.. !

0il shale: Grayish brown to some tan and rare buff
(LOYR - 4/3-5/3, some 6/3, vare 7/2). Faint to moder-
ately distinet very fine lamipse. Abundant fine flat
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__Degeription

1,085.7

1,087.2

1,088.5

1,090.0

1,091.0

1,092.0

;[c&vities--commonly partly to completely filled with}
i white caleite. Wertical wuddy fracture surfaces

:; 3¢througheut. Fine porous earthy collapse breccia wit
- very - fine pyrite im lower 0.3 foot. Uneven sampla.
i -spl it

1,087.2
1,088.5
1,090.0

1,091.0°

1,092.0

1,093.6

Gil ahale* Srownish-gray (10YR Eo 2,5Y 4/2, rare 5/2- -

'5/3}. Paint streaked bedding. Irregular to “euriy"
core pleces and rubble. Common very fine pyrite.

- Length uncertain; partly grab sampled.

01} shale: Brownish gray (LOYR to 2.5Y 4/2), Faint
- very fine laminae; contorted and displaced in upper
0.3 foot. Common very fine dark gray pyritic blebs
and’ streaks.

01l shale: Grayilsh brown to buff (lOYR 5/3-7/2, rare
5/2-4/2Y. Paint to some moderately distinct laminae.
.Common very fine buff earthy porous pyritic blebs,
Mostly irregular fractured core pileces and rubble.

0il shale: Brownish gray (2.5Y 4/2). Pailnt very fine
lamipae. Common very fine dark gray pyritic blebs
and streaks. Some high angle fractures with very
fine pyrite in lower part.
?’Sample of oll shale with very fine pyritic blebs
and styeaks from 1,090.4 feet: X-ray - feldspar,
. dolowmite, illite, quartz, ferrcan, pyrite.
01l shale: Medium to dark brownish gray (2.5Y and-
LOYR 4/2-5/2, some 3/2-2/2 lower part)., Faint to
moderately distinct laminae, Common irregular tight

- to slightly open high angle fractures with pyrite and

some yery porous earthy to very fine granular fillings;
very coarse pyrite on fracture near top. Some broken
core.

Maristone: Cray buff to light and rave medium slightly
brownish aund olive gray (2.5Y and 5Y 8/1-6/1, rare 5/1).
Faintly laminated to very faintly streaked. Rubble and
irregular fractured core pleces. Some fine slightly
open breccia in lower part,
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S T Deacripciun o
0il shales Dark Hrowuiah gray (2,5 to 10¥R 3/2-2!
. Peint etreaked bedding, Common very fine pyriti

. sgecks and rare small blebs.

1,004,1°  1,098.0 .lr,Missing‘Z’

1,098.0 t,09813"'011Vahala: As above. Some very fine satiny to resin
'  ous black streaks. Discontinuous core pieces with '
worn ends. A very irregular hackly muddy fracture

in lowexr 0.2 foot.

1,098.8 1,100.0 011 shale: Brownish gray (10YR 4/2-5/2). Faint vexry
fine laminge. Very abundant very fine disseminated
crystals (reflections from rough crystal faces give
them & submetallic silvery appearance). Thin brown
streaks with massive pyrite patches at 1,099.3,

{'Sample of oil shale with very abundant very fine
"gilvery' crystals from 1,099.9 feet: X-ray =~
Na feldspar, dolomite, anﬂlclte illite, ferroan.

.. _r?-'-m'.mza-:

1,100.¢ 1,107.0  0il shale: Medium to some dark brownish gray and gray-
fsh brown (10YR 4/2-5/2 and 4/3-5/3, some 3/2)., Faint:
to moderately distinct laminae. Common discontinuocus
nigh angle fractures with brownish-gray to tan muddy
- coatlings; some short irregular calcite-filled frac-
tures with pyrice. Rare fine open and calcite-filled _
cavities in upper part. Common fine dense dark brownish-:
gray blebs in lower part. Some broken core.

1,107 .¢ 1,109.0 011 shale: Medium and gsome dark brownish gray (10YR and
2.5Y 4/2-5/2, some 3/2 upper part). Faint laminae and
streaked bedding. Very abundant fine cavities partly
to completely filled with white calcite. Some ver-
tical ta very irregular fractures with middy coatings.

1,109.0 1,110.5 01l shale: Light to dark brownish gray (1OYR and 2.5Y
6/2+3/2); some satiny to resinous luster in lower part. i
Faint to moderately distinct laminae and streaked bedding. o
Common fine calecite-filled cavities in some zonesg., Some:
very irregular muddy fracture surfaces, Uneven sample
aplit.

1,110,5 1,114.3 0il shale: Medium to some dark brownish gray (LOYR and
2.5Y 5/2-4/2, some 3/2). Faint streaked bedding and
very fine laminae; some distorted bedding in upper part.
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i : "2 Degeriptiom o
Common: irregular fractures--rarely with pyrite,
small partly collspged vuge and fine calcite-fille
“eavities if upper hallf=ffot. Broken core and rubl
o ims lower pare, o o cuo o

- From:

‘1,114.3 1,133.0 ° Oil shaler Medium to rare dark brownish gray (L0¥R.
‘ Co ©:4/Z, rare 3/2-2/2). Faint streaked bedding to mod-
-erately distinct very fine laminae, Abundant very

: Bine dark submetallic blebs im upper part. Abundan

- very fine flat buff to white specks in lower part. -

1,115.00  1,116.5 = 0il shale: Medium and rare light brownish gray to some
. black. (10YR and 2.5Y 5/2-2/2, some 1/2, rare 6/2), som
-‘sating to resinous luster. Vairly distinct to faing
laminae. Very abundant fine cavities with buff to
white caleite flllings. Some irregular high angle
-, mddy fracture surfaces in lower part, '
~ ;¥ Sample of dark oil shale with abundant fine cal«
: ‘cite cavity fillings from 1,173.4 feet: X-ray -
¢ feldspar, deolomite, quarta, calcite, illite, -
S pyelte,. e - o e i

J1,116.5 0 1,117.0  0iI shale:r Brownisk gray to black (2.5Y 4f2-1/2).
T ' Commom - satiny to resinous lustexr, Faint to moderately
distinct laminde; some fine to 1/2-inch loop struc-
' tures. Common fine flat calcite caviry -fillings at
1,116.7-1,116.9.. o _
Sample of dark oil shale from 1,116.6 feet: Z-T8y -~

[;. Na feldspar, dolomite, quartz, illite,

1,117.0 1,118.6 0il shale: Medium to dark brownish gray (10YR to 2.5V
442-3/2, some 2/2 near base, rare 5/2); some satiny
to resinous luster near base, Faiat very fine lam=
inae and streaked bedding. Abundant very fine dark
gray pyvitic (?) flecks. Common tight medium to high
angle fractures in upper part; common fine streaks
and discontinuous medium to high angle fractures with
buff-white chalky to silty calcite and some fine'pyrite
from: 1,117.6 to 1,118.4. Very abundant very fine
cavities with caleite in lower 0,2 foot.

1,118.6 1,118.8  0il shale: Medium to dark grayish brown (LOYR 4/3-3/2).
Faint distorted and displaced laminae, Common very
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:ﬁEscrip&ionf') -
.. 1/2-inch fractures with silb
oo tew calcareous £11lings and sowe pyrite.. .

Claystone and mudstone (oil shale In part): Gray
buff to some medium brownish gray aand olive gray -
(2.5 to 5Y78/1-6/1, some 5/1-5/2), Mostly fractured:
core and rubble with fairly abundant very fine pyrite
some tight to slightly open and crumbly claystone - -
breccia. Some pieces of faintly laminated to streaked”
.1 shale with abundant fine pyritic caleite blebs
and streaks. Mostly grab sampled. L
¢~ Sample of gray-buff crumbly claystone breccia
from 1,121.0-1,123.0 feet: X-ray - dolomite,
feldspar, quartz, calcite, illite, pyrite.

1,118.8 " 1,123.0¢

Pmp———

1,123.00 1,126.0 Oil shale: Light to some dark brownish gray (2.5¢% to
‘ 10¥R 6/2-4/2, some 3/2), Faint streaked bedding,
Common irregular discontinuous tight to very open
fractures and fine to small partly collapsed cavities -
frequently with earthy to very fine granular calecite
and pyrite. Broken core and rubble in lower part.
Very uneven sauple split.

1,126.0 1,128.1 01l shale: Medium and some dark grayish brown (10YR
4/3 and 4/2-5/3 and 5/2, some 5/4 and 3/2 in upper
part}. Faint to moderately distinct laminae and some
atreaked bedding, Cowmon fine to 1/2Z-ineh partly
collapsed cavities with buff and taun to gray, earthy
to sllty fillings. Common very fine dark gray speckas
and streaks in some parts,

1,128.1 1,130.3 0il shale: Medium to some dark and rare light brownish
gray (2,5Y 4/2, some 3/2, 1O0YR 4/2-6/2 in lower 0.4
foet). Faint laminae and streaked bedding. Very e
abundant very fine cavities with buff to white £illings.
Some irregular fractured core pleces in upper part.

1,130.3 1,131.5 0il shale: Medium to dark brownish gray (l10YR 4/2-3/2,
rare 5/2 upper part), Faint streaked bedding. Common
small to fine cavities with porous earthy buff fillings,
Common very fine dark gray specks and streaks. Some
high angle fractures in upper part.
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GefRe e Deacription; o st

il shale: D&mk'ﬁe ‘mediumn btowuish,gray (IGYE an& § 2.5
3}2-4£25 semﬁ'5/2-513 near base), Nearly massive i
upper part to faint very fine laminae in lower part.,.
Common very fine dark gray specks and streaks. Common
-very fine tan earthy specks in lower part. Uneven
{haample splib.__;_i BN

L,132.7 1,135.7 ' 011 shale: Brownish gray to buff (2.5Y 4/2- 7/23.
- o 7o laminae and gtreaked bedding. Common small to: fine
partly callapsed cavities with buff granular to eagt
~ £%1lings and pyrite.  Common irregular highkangle '

fracturesm some broken core and rubble.

%,135.7 1,136.9 Qil shale' Mediuw to darlk brownish gray (2.5Y to 10YR
: -~ 5/2-3/2, vare 2/2). Faint very fine laminae and
atreaked bedding. Common fine buff earthy blebs and ]
atreaks. Common very fine pyrite blebs in upper part.
: _A thin tan silty layer at 1,136, 2

1,136.9 - 1,138.3 "011 shale: Medium ta light brownish gray (2.5Y 5/2-6/2)."
-+ - "Faint very fine laminae and streaked bedding. Common
- small to fine partly collapsed cavities with tan to
. fwklowish-buff grantlar porous f£illings and abundant.
pyrite. A& thin light gray silty claystone layer at
1,137.2. Irregular fractured core pleces in lowey
part; uneven sample split. . '

1,138.3 1,140.0 Mudatone: Buff (2.5Y 8/2-7/2). Fractured to crumhly
earthy chunks and rubble, Grab sampled,

1,140.0 1,158.0 Missing.

1,158.0 1,162.1 011 shale: Medium to some dark brownish gray and rare
tan to buff (2,5Y and 10YR 5/2 end 5/3-4/2 and 4/3,
gsome. 3/2, rare 6/3~7/2). Faint to rare distinct
laminae; some gray laminae near top. Common very fine
dark flecks and streaks in some parts. Some irregular

fractured core pieces aad rTubble. Length and continuity
doubtful.

1,162.1 1,164.0 TlMarlstone and mudstone: Buff to rare tan and grayish
brown (2.5Y 8/2-7/2, rare 6/3-4/3). Faintly laminated,
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umar.aem DESCRIETION CF SAMS

Core»sampIes fromnAtlantzc Richfield-ﬂabil Flgure 4 Corehole:31 i (Con )

Description
Very commory. tight ta open: fractures and some 1arg& _
_to: small. coarge to fine breceia masses in upper half}
: rubble in.Iower*haIf. Abundant very fine pyrite.

Erom

1,164.0 1,165.2. Oit shale' Medium-ta dark brownish gray (10YR and ,
- o 2.5¥75/2-3/2).  Faint very fine laminae and streaked
bedding. Common very fine gray pyritic (?) specks
and. streaks. Few fine tan earthy to silty laminae
withh some gray blebs, Some small {irregular core
pleces and rubble. -

1,165.2  1.176.0 Misasing.

1,176.Q 1,176.6 (il shale: Medium and some dark olive gray in upper

: part {5Y 4/2-3/2) to medium and some light brownish
gray in lower part (2.5Y 4/2-5/2, some 10YR 6/2),
Faintly streaked in upper part to distinctly laminated -
in lower part. Some fine dark gray slightly silty
laminae. Some tight medium to high angle fractures
in lower part. A fine vitreous black organic lens
near base,

1,176.6 1,178.1 Marligstone and mudstone: Buff to gray buff and some
tan to brownish gray (2.5Y and 10YR 7/2-8/2 and 8/1,
gome 6/3-5/2, rare 4/2). Distinet to faint laminae,
Some regular thin shaly parting. Some fine gray
Taminae. Abundant very flane dark gray specks and
streaks in upper part. Few high angle fractures.

{  Sample of buff to gray-buff mudatone from 1,177.4
i feat: X-ray - dolomite, feldspar, quartz, ferroan,

1,178.1 1,179.1 01l shale; Medium and some light brownish gray (10YR
and 2.5% 5/2-4/2, some 6/2). Faint to moderately dis-
tinet very fine laminae. Rare medium to dark gray
laminae. Abundant very fine dark gray fleecks in upper
part.

1,179.1 1,180.3 01l shale: Brownish gray (10¥YR 5/2-4/2, rare 4/1).
Faint very fine laminae, Some high angle fractures
with slight earthy coatings.

-1,180.3 1,18L.5 0il shale:; WMedium to some dark grownish gray (2.5Y 4/2-
5/2, some 3/2), grayish brown in lower 0.1 foot (LOYR
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LIIHOLOGIG DESCRIPTION OE‘SAMELE -SUBMImTED EQ

Cove aamplea ﬁrom Atlantic Richfiard-MbbiI Figure 4-Oorehole 3I 1.€Can.

From:. Taﬁ ' Description '

ERE @fz and 4/3-3/2 and 5/3). Feint very fine laminde,
. Rare very flne buff earthy streaks. Rare tight medium
- to high angle fractures. K

i,181.5 ¥,182,8 01l shale:r Dark to medium brownish gray (2.5Y and
S © 10YR 3/2-4/2 and: 4/3, rare 2/2); rare satiny to resin-’
ous streaks and laminae, PFaint to moderately dis- '
tinct stresked bedding and some laminae. DRare fine
. brown to tan streaks and lawminae, Some irregular
fractured core pieces in lower part.

1,182.8 1,184.5 Mndatone:- Light brownish gray to tuff and gray buff
' {2.5¢ 6/2 and 6/1-8/2 and 8/1). PFaint slightly irregu-
lar laminae. Irregular broken core pileces and rubble.

1,184.5 1,186.5 DMudstone and siltstone: Light slightly ollve gray to
- gray buff {57 6/1-8/1). PFaint fairly regular laminae

to thick massive bands., Some broken core and rubble,
- ¥° sample of massive gray-buff siltstone from 1,186.3
feety X-ray - dolomite, quartz, feldspar, pyrite,
ferroan.

1,186.5 1,189.0 Missing.
Cora;aequenéerdoubthI,Erom 1,189.0 to 1,203,0 feet.

1,189.0 1,190.¢ 0il shale: Dark to some medium brownish gray (10¥R
and 2.5Y 3/2-2/2, some 4/2), rare satiny luster, Faint
streaked bedding and some laminae. Rare very fine
brown to tan streaks and lenses. A l-inch piece of
porous papery leached oll shale at base.

1,190.0 1,198.9 Mudstone and some siltstomne: Light alightly olive and
brownish grey to gray-buff (5Y to 2.5Y 6/1-7/1).
Faintly laminated and streaked to masaive., Mostly
irregular broken core pleces and rubble., Rare small
pieces of dark to medium brownish-gray oil shale., (At
legst 5.1 feet wmissing.)

1,198.9 1,203,0 Missing.

1,203,0 1,204,0 01il shale (rubble): Dark brownish gray. Few large
pieces of porous leached oll shale with irregulax
streaks and patches of papery breecia,
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R ﬁescriptien

',Oii sh&le* Brownish gray (2.5Y 4£2-5/2); a I-inch.
very dark satiny to resinous band near top and sowme:
‘very fine dark laminae in lower- 3 inches, Very faint
;;ta distinct lamfnae. Ir;ggular vuggy parting surfac

From L
L,204.0 L,Zﬂu«.%

1,205.,0 L,206.4 Mudstone- Light to rare medium brownish gray-(z 5% 6/1«
" &/2, rave 5/2), Faint to some moderately distinet
laminae and thin bands. A high angle fracture With
muddy coatings from top to bottom.

1,206.4 1,207.5 01l shale: Dark to some medium brownish gray (LOYR
3/2-2{2, some 4/2), FPaintly streaked in upper part
ta very finely laminated in lower part. Some irregu-
lax fractured vuggy core pleces in upper part.

1,207.5 1,208.7 OLL shale: Dark to medium brownish gray (1OYR 2/2-
' 4/2, some 5/2). Faint to fairly distinct laminse;
common fine displacements in lower part. Common very
fine light specks in lighter zones. A 0.l-foet brownish
gray silty tuff with black tarry stains at top; a fine
tuff stringer at 1,207.9. Vertical fracture with chalkp
whits coatings in lower half foot.
© Sample of tuff from 1,207.5 feet: X-ray - Na and
-~ K feldspars, quartz, pyrite.
‘“Qample of browuish-gray oil shale with very fine
light specks from 1,208.3 feet: X-ray - quartz,
g dolomite, feldspar, ferroan, pyrite, illite,

1,208.7 £,210.0-  0il shale: Mediuw and sowe dark brownish gray (LOYR 4/2y
gome 3/2); rare very fine realnous black streazks neax
base. Faint streaked bedding.

1,210.0 1,212.5 Mudstone: Light to medium slightly brownish gray (10YR
6/1~5/1). PFaint slightly irregular laminae and bands
to- thick massive azones., Hard and tight. Vertical frac~
ture with chalky coatings below 1,211.4, '

1,212.5 1,214.6 0Otl shale: Medium to some dark brownish gray (1O0YR 4/2-
5/2, some 3/2 lower part). Faint streaked bedding to
wagsive, Hard and tight. Some high angle fractures
with chalky patches in upper part, Two very small
light gray silty blebs at 1,214.2,
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: : S i T Descripmion o
” I Zl& e L LS 1% shaley Dazle brownish gray (10¥R 3/2-2/2}, ‘ .
: : Paint very fine streaked bedding. Some fine dark

_ Bncﬂntshﬂgxag-very fine cryatalline streaks at )4 235

1,215.6 = 1,216.6 Oil ahale* Dark ta medium grayish brown (10YR 2/2-4/2
- L ek :.and 443y, Faint streaked bedding. and very fine lamina
- Sowe fine to tth displaced buff to brown dolomite (?)
_ R layera.
e e Sample‘of thin brown layer from 1,218,5 feet:  X-ray
' AR “‘fu, dnlemfte* trace quartz, feldapar.
1,216.6  1,2120.0 'Mudstcne*' Buff to tan and rare medium brownish gray
- o0 (1OYR 7/2-6/3 and 6/2, some 8/2, rare 5/2-3/2), Paint
to- rare distinet streaked bedding,and slightly lrregu-
laminae and bands. Some high angle fractures with
- mwedium te dark brown coatings and rare fine chalky spots.
Some irregular tight fractures and small to fipe partly
collapsed.cavities at 1,218.8-1,219.,0.

1,220.0 1,221.0 Oik shalef Medium and some light grayish brown (10YR.
. L 5/2 and 5/3-4/2 and 4/3, some 6/2 upper part), Mod-
~ erately distinet to very faint very fine laminae and
streaked bedding. A 1/2-inch dense brown dolomite band
with. tight vertical fractures at 1,220,2; some swall
to l-inch dolomite nodules in lower 0,2 foot,

1,221.0 1,223.0 0il shale: Brownish gray (10YR 4/2, some 4/3 in upper
part). Faint streaked bedding, Some small ta 1- x
1-1/2~ x 3~ inch dense brown to dark brownish-gray
dolomite nodules,

[“ Sample of dark brownish-gray dolomite nodule from
i 1,222.6 feet: X-ray - dolomite; trace quart, anal-
i cite, feldspar. '

1,223.0 1,225.5 0il shale: Medium to some dark grayish brown (10YR 4/2-
4/3, some 3/2). Faint streaked bedding. Fairly common
suall to large dolomite nodules; one huge nodule (2-1/4
by at least 5 inches) at 1,224.,3 has fine distinet
internal laminae inclined about 20° to bedding of
inclosing oll shale; some small dolomlte masses appear
to be angular fragments, A thin tan to buff slightly
earthy tuff (7) stringer near bhase,

1,225.5 1,226.5 011 shale: Dark and some medium brownish gray (lOYR 3/2-
2/2, some 4/2-4/3). TFaint very fine laminae and
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| LEPHOLOGIC DESCRI!
}ﬁeﬁnéﬁéampleéfféaﬁ%gglgntf

CBroms . LT P ‘Degeription R

RPN . Irregular thin buff to brownish~
- gray tuffl stringers at- L,225.7 and L,226.T; a very -
- thin regulay gray te gray-Buff tuff layer at 1,225.%.
& thin streak.of resinous black gar (7} fragments at.

1,226.5 'I,Zf?vi;f'ﬂi “shale: Barkgtquediﬁﬁ.broﬁnish:gray'(IOYR 3/2-4/2
R . . 8nd 4/3, some 2/2)., Faint streaked bedding, Very.
i rave fine resinous black fossil fragments. o

1,227.5 1,228.1 . 041 shale: Brownish gray (LOYR 4/2-4/3). Faintly
.0 T L gtreaked to massive,
1,228.1 1,229.2. 0Oil shale: Light to medium brownish gray and some
. . buff {IO0YR 6/2 and 6/3-5/2 and 5/3, some 7/2y, Faint
.. te’'moderately distinct streaked bedding. Rare fine
~dark gray silty streaks. Fine mudcrack (7) £illings

w3

.0 ;qiﬁl&hale-aarabuva near top.

1,229.2 1,230.0  0il shale: Medium and some 1light to rare dark grayish

e i brown.: {1OYR 5/3-4/3, some 6/2, rare 3/2), Faint
o' atreaked bedding and very fine laminae, Some short
o tight fractures with varnish-like patches near top.

1,230.0 1,232.9 0il shale: Grayish brown to tan and buff (10YR 5/3-7/2,
gome 3/4-6/4 upper part). Moderately distinet laminae
and streaked bedding. High angle fractures with slight
muddy coatings throughout; broken core in lower 0.2
foot. Rare fine black pyritic blebs in lower part,

1,232.9 1,234.9  0il shaler Crayish brown (10YR 5/3-4/3)., Faint to mod-
erately distinct streaked bedding. Common fine to small
cavities with tan to white earthy to drusy linings and
some- with bitumen fillings down to 1,234.1; few black
pyritic streaks and white blebs in lower part. Raxe
gmall dense magsive. grayish-brown dolomite nodules,

Sample of oil shale with small drusy cavities from
{ 1,233.9 feet: X-ray - quartz, dolomite, feldspar,
i davsonitey ... .

1,234.9 1,236.9 01l shale: Medium and vare dark grayish brown (10YR 4/3-
4/2, some 5/3-5/2, rare 3/2). Massive to faintly streaked,
Brownish-gray to dark gray, fairly dense to ailty tuff
in lower 0.3 foot; some short tight high angle fractures.
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anrigtfcm o T

Medium:auﬁ.rare daxrk grayish brown. (EOYR
'[2)m Paint streaked bedding
qntinuoue' Iaminaa,_ Rare amal

Ero;m.'

rand samafverg-fiua d
danse'doiomite nedules.

1,231.9”-"1,238;&--_0il shate- Mﬂdium to dark. hrownish gray (1OYR 4!2 and.~
S ' 4/3-2/2), rare gatiny to resinous luster., Faint

. streaked bedding and some very fine laminae. Rare

.- short tight high.angle fractures. S T

1,238.8 1,239.4 Oil.shale: Grayiah brown.(IOYR.4/3-4/2) Very faintly
" bedded. Rare fine dense brown dolomite streaks,

1,23%.4 1,240.6  0il shale: Medium to dazk browanilsh gray (10YR 4/2 and
 443~2}2y. Faint streaked bedding and very fine lam~

inde. Somé fine to thin, dense to silty-crystalline,

grayish-brown to uff streaks and lemses,
("Sapple of o0il shale with fine dense to silty-
1 erystallipe stredks from 1,240.2 feet: X-ray -
't ferroam, quartz, dolomite, feldapar. '

. v ke , oo . -
1,240.6 1,24L.5. 0Ofl shale: Brownish gray (I10YR 4/2-4/3). Very faint
: o streaked bedding. Some fine dark gray pyritic streaks
and etringers in lower part, '

1,241.5 1,243,1 0il shale: Medium to very dark brownish gray (1OYR 4/2
and 4/3-2/2, some 5/2-5/3). Moderately distinect to
very faint laminae and streaked bedding. Rave fine
brownish-gray to buff, silty to slightly earthy streaks
and layers.

1,243.1 1,244 .4 Missing? Some irregular rounded pleces {caving fragmenta?
of tan marlstone and light slightly olive gray mudatone.

1,244.4 1,247.5 0il shale: Dark to rare medium brownish gray (1OYR to
“ 2.5¢ 2/2-3/2, rare 4/2 lower part), common satiny to
reginous luster. Faint streaked bedding; rare fine
distinct tan. laminae and streaks in upper part. . Rare
fine dark gray silty pyritic streaks. A fine waxy
black organlc streak at 1,246.6.

1,247.5 1,247.7 Tuff: Light brownish gray to buff (2.5Y 6/2 and 6/1-
7/2), tight silty textured, Masslve with very fine
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v Medium to dark and’ some Iight.grayish¢brawn
(lQYR Siﬂﬂand 5/2-3/2 ,s0mé 6/2 upper part). Mod- o
erately distinet: laminae with common fine dlaplacement
fnxupper part. to very faint streaked bedding,in lower
Rare«very fine waxy. black.organic straaks.,5‘

3 Mbdium~ta dark brownish gray'(lﬂYR 4!3 an&
uppex’ psrt to' 3/2 and 2/Z lower part)}. Faint -
. streaked bedding; seme very fine displaced laminae.,
neanitopdn Rare fine dense brown dolomite lenses and
- smalll dense gray nodules, Rare very fine waxy black
ovganie streaks in lower part.
. Sample of small dense gray nodule with some oil
'jsh&le from 1,249.4 feet: X-vray - ferroan, .
Ly feldsp&r» pyrlte- analcite dolomitej quartzm
OiI.ahale' ﬂark bruwniah.gray and medium brown (10¥R -
L322 12 and 4/3-4/4Y, Faint to distinct laminae and
st::eaks v

1,248.8 1,25

,e

1,251.0 1,252.8 Oﬁﬁ'shale' Datrk and rare medium brownish gray (10YR
- 3f2-2/2, rare 4/2-4/3). Faint very fine laminse and
streaked bedding; distorted and displaced in lower
‘half foot. A thin gray silty layer at 1,251.4.

1,252.8  1,253.8 Oil shaler Like 1,250,6-1,25L.0 feet,

1,253.8 1,25%.4 0Ll shale: Like 1,251.0-1,252.8 feet. A thin pinched
out gray silty layer at 1,233.9.
{" Sample of gray silty layer from 1,253.9 feet:
i Xeray - pyrite, msrcasite, dolomite, feldspar,,
k! analeite, dawsonite quartz. .
1,254 .4 1,255.3 01l shale: Dark to medium brownish gray (10YR 3/2-
5/2, sowe 4/3). Faint very fine lawinae and streaked
bedding. Very fine striated brittle vitreous black
organlc crusts oun parting surfaces at 1,254.7. Some
high angle fracturea with very fine chalky specks in
lower part.
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LITHOLOGIE DESCRIPTION OF SAME IBMITTED E

Cﬁté'sﬁﬁgfe&'ffdﬁjﬁélanti Righﬁfal&%ﬂabiﬂ'FiguIEaﬁféﬁréhaiéJSEQE‘tﬂb

oy & -~ Descripeion S
: Mudstone: - Buff and gray uff (LOYR to 2.5Y 8/2-7/7 an
f1}e - Faknt irregnlar laminae and streaks to thick
’maa&ﬁvalbanda;’“Sbme=1£ghtttn:medium:gx&yvsil;yracrea
" and lamivae,. High angle fracture with varnish-like L
te earthy coatings and some. chalky patches from top
te- 1,257,0; diagonal fracture with vitreous black’' . .
bitumen patches from 1,259.0 to 1,239.5. A

. Brom - -

1,260.0° 1,261.0 DMudstone and warlstone: Buff to light brownish gray
I (1O0YR and’ 2.5Y 7/2-6/2 and 6/1). Moderately distinct
laminae to faint streaked bedding., BRare g;ne medium
te dark gray streaks. Rare fine white crysfalline
Lenges with very fine black flecks in upper part,
Irvegular high angle fracture with very fine patchy-
‘witreous black crusts from 1,260.3 to base.

1,261.0 1,261.6  Oil shale: Light brownish gray to medium grayish
brown (LOYR 6/2 and 6/1-5/2 upper part, 4/3 lower .
¢.2 foot), Falnt streaked bedding and some moderately

- distinct laminae in upper part; very faint bedding .
in lower 0.2 foot, : SR

1,261.6  1,263.6 01l shale: Light to wedium brownish gray (LlOYR and
: Z.5% 6/2-5/2, sowe 6/1-5/1 upper part)}, Faint very

fine laminae and some very faintly streaked to massive
bands, Some very fine gray laminae. in upper part.
Vertical fracture with brown esrthy coatings and some
bitumen crusts and dull white mineral patches from top
to 1,262.6. Rare very fine medium to dark browuish-
gray crystalline streaks in lower part,

1,263,6 1,265.6 0Ll shale: Medium to dark brownish gray (10YR 4/2-3/2,
some 5/2 and rare 2/2 in lower part). PFaint laminae
and streaked bedding.

1,265.6 1,267.7 0il shale: Dark to light brownish gray (10YR 2/2-6/2);
' common very fine satiny to resinous black streaks in
dark zones., ¥Faint streaked bedding in thick to thin
dariker and lighter zomes; some faint very fine laminae
in lighter zomes, A l-inch graylsh-brown slightly
silty tuff stringer at 1,265.7; some fine vermiform
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© . LITHOLOG .
rebale SI-T (Com.y

Coxe aaﬁélésjéfw

pasde T LAt negerpiption :
“grayish-brown gtringers.insoitnshalefbelowj Rare short
zﬁgﬁﬁ;hﬁghx&nglaaﬁractureg in lighter zones. o
- r~ganple of grayiahrbmown-tufE:from«t,Z&ﬁ.? feety

1. Repay - R feldspax, ferroan, marcasite? g

¥ ;

Firoms =+ 0

1,267.7 1,270.2 0it shale: = Daxk brownish gray (10YR 3/2-2/2); common
, . . " fine satiny to waxy black streaks. TFaint streaked

" pedding. Occasional fine to small dense graylsh-

.- brown dolomite streaks and blebs. A thin vermiform .
" grayish~brown to tan stringer from 1,268.9 to 1,269.3.

1,270.2 1,272.2 0il shale to slightly silty marlatome: Medium and some
. dark brownlsh gray in upper part to tan and buff in
lower part (LOYR 4/2 and some 3/Z to 6/3 and 7/2).
Faint streaked bedding in upper part to faint laminae
and thin bands in lower part. Rave very fipe dark gray
- pyritic streaks. Vertical fracture with chalky cal-
cite crusts and earthy brown coatings extends from
' 1,27%.6 into interval below.

1,272.2 1,275.3 ‘Yarlstone and wudstone: Light brownish gray to buff
- T (10YR to 2.5Y 6/2-7/2). Masslve to faintly streaked
aund lamipated. Vertical fracture with earthy coatings
continues from above to 1,274.0; some broken core.
Thin brown slightly silty layer at 1,274.3; very thin
displaced brownish-gray silty layer and some fine
gtreaks with abundant £ine dark pyritic blebs at
1,274.9. Few small brownish-gray crystalline masses |
with chalky white centers and very fine dark specks
around rims at 1,274.5 and oume very small tyriangular
mass with very pyritlc rims near base.
" gample of buff mudstone with small crystalline
' masses from 1,274.5 feet: X-ray - quartz, dawsonite
. dolomite, feldspar, ferroan, pyrite.
1,275.3 1,276.4 Marlstone and oil shale: Buff and gray buff to light
and rave medium brownish gray (1OYR 7/2 and 7/1-6/2,
rare 5/2-4/2). Faint to moderately distinct very
fine laminae; some very fine loop structures. Broken
core in upper half, Some fine to thin zones with
abundant very fine black pyritic specks in lower part.

1,276 .4 1,277.7 0il ehale: Grayish brown (10YR 4/3-5/3). Very faint
atreaked bedding., Some }:}gg@quga_yigh porous
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ale IT-L (Con

Deaerigtiqn B

-pi;Er&m
. BEOHD ﬁﬁ}ﬂing& and{abundant milky white quaruz gr&ins an;

1,277 _ g . '
BRI fbuff (IGYR and 2 5Y‘6/2-4/2, some 3/2 lower part,
- rare 7/% upper part). Fairly distinct to faint very
fine laminae; rare.fine displacements, A 1-1/2- x
" 2=1/2~inchk vug with' fine radiating boxworks, drusy
< quartz, and biack pyritic rims near top. A ‘thin brown
-, dolomite layer at 1,278.1, A 3/4-inch light brownish-
v gray allty tuff hand at 1,278.8. Few short tight ver-
- ticak fractures. - cE
- Sample of vug fflling from 1,277.8 feet: X-ray ~
quattz, some*pyr]ta. S

1,279.00  1,280.4 Oil shale: Dark to medium brownish gray {lOYR 3/2-
: 42 and &4/3, sowe 2/2 upper part). Faint very fine
. lawinae to very falnt streaked bhedding. Rare fine
jiﬁ ‘grayish-brown to tan slightly blebby dolomite (1)
: iayarsm _

1,280.4. 1,282.4 Mﬂristone' Buff to tam and rare grayish brown (10YR
7/2~6/3, some 8/2, rare 5/3 upper part}. Faint to
mederately distinet slightly irregular laminae and
some very faintly streaked bands,

1,282.4 1,285,5 1Marlstone and mudstone: Buff to some light brownish
gray and tan (10YR 7/2-8/2, some 6/2-6/3). Faintly
atreaked to laminated and banded; common fine locop
styuctures and displacements in laminated zone at
1,284.5-1,285.0., Some distorted bedding in upper
part..

1,285.3 1,287.5 DMarlstone and some mudstone: Buff to tan and very rare
grayish brown (10YR 8/2-6/3, rare 5/3-4/3). Faint
to rare distinet very fine laminase with some very fine
loop structures and diasplacements; very faintly streaked
to massive zones at 1,286,1-1,286.8 and 1,287.3-1,287.5,
Few fine milky white and dull black blebs at 1,287.3.

1,287.5 1,288.0 0il shale: Tan to graylsh brown (10YR 6/3-4/3 and 4/2).
Fairly distinet to faint very fioe laminae, A thin
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: Descripti@m it '
Srowr,, denge: to slightlg silty ané hlebby
xddla:- R - S

Madlum;to dark grayish‘brown ClGYR 4/3-
-:3/25,rara S/3Y. Paint streaked bedding. Abundant
ry fine cavities with dull black and milky white.
A fine waxy black fossil fragment:

1,288.0°

'&n 1,289.0.

Gil shale*- Medium ta—dark graylsh brown (10YR. 5/3mn

“342}.. Fairly distinct streaked bedding and some

shredded stringers, Some small to l-inch brown

.- dolomite nodules and lenses. Rare fine dull black

. blebs, and' hlebby streaks in lower part.

. f Sample of grayish-brown oil shale with fine

. blebby black streaks from 1,291.1 feet: X-ray -
dolomite quartz, dawaonite feldspar, pyrite. '

1,289.5 1,291

%,291.% - - 1)292&4'; UiL shaie" Medium to dark grayish brown and rare tan
L Ll CLOYR 5/3~3/2 rare 6/3 and 2/2), rare satiny to
Lrealnous’ 1uataruh Faint streaked bedding and laminae
T distinet thin to- 1-1/2-inch darker and lighter
'sones* rare’ ‘fine loop structures and displacements.

1,292.4 1,294.4 0il shale- Medlum to light and very rare dark grayish
: brown (LOYR 5/3-6/2, rare 4/3-2/2), Faint streaked
bedding and very flne laminae, Some tight high angle
fractures, Rare fine black smudgy streaks and short
vertical fraeture fillings. A very thin layer of
davk oil shale with some satiny streaks near base,

1,294,4 1,295.8 (@il shale: Light to medium brownlsh gray (2.5¢ 6/2-5/2).
Faint laminae with common very fine loop structures
in upper 3 inches; moderately distinct to very faint
streaked bedding in other parts. Rare fine dark gray

streaks and smudges. Very rare fine brown dolomite
streaks.

1,295.8 1,296.%9 01l shale: Grayish brown and some brown (10YR 5/3~
4/3, some 5/4). Faint laminae and thin bands; some
flne displacements, Rare short tight vertical Ffrac-
tures., Thin gray eilty layer at 1,296.1.

Sample of thin gray silty layer from 1,296.,1 feet:

KX-ray -~ Na feldspar, pyrite,

.

e ,..-mm-a-.\‘

ey,
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LITHOLOGIG DESCR PTION: OF SAMPLES SUBMITTED'FO ASSA

'bara samplea f%an?ﬁt antic Richffeld

T ”Descripticn ' '

% shale:  Medium and rare- dark.grayish brawn (lUYE
Gf% and 4{2-3/3 and 5/2, rare 3/Z upper paxt). Faint
- streaked’ badding.tc-verx fine laminae with some fine
- displacements,” Rare very short tight vertical frae-
0 :urea.' Somﬂ dark gray smudges at 1 297.8 1,297.9.

1,298,1

1,298.1  %,302.0 Oil shale: Dark to medium brownish gray (IGYR.3/2-4/2
: .. and 4/3, rare 2/2 upper and lower parts), Very
g faintytq'moderately distinct streaked bedding. Very
:&:& small to fine dark silty bleba,

1,302.0 1,303.4 Gil ahala Mhdium and rare dark grayish brown (lOYR
- : - &3 and 4/2-5/3, rare 3/2). Faint streaked beddiag
. tor fatat and some moderately distinet very fine lame
7' inaey common fine displacements in middle part.
- Rare very short tight vertical fractures. A fine
- pinched out dense buff layer with dark gray rims at
'~‘l 303.2.”:

1,303.4 I,BU?wi“'Oil,shale Bark.tc rare medium brownish gray (1OYR
Lo 2f2-342, rare 4/2-4/3 lower part); coumon very fine
: satinyrta vesinous black streaks., Faint streaked
- bedding. Rare very fine buff to browa crystalline
streaks @nd blebs.

1,307.5 1,310.6 0Ll shale: Medium to dark grayish brown (1OYR 4/3 and
: 4/2-3/2, sowe 2/2), rare satiny streaks, PFaint to
moderately distinect streaked bedding. Dense brown
dolomite (?7) with very abundant very fine lacy
black fractures and some very small porous blebs and
streaks of pale brown to buff granular quartz {7) at
1,307.8-1,308.0; sowe fine to small dolomite lenses
and blebs in other parts.
"~ Sample of fractured dolomite (or oil shale?) from
, 1,307.9 feet: X-ray - quartz, dolomite, dawsonite,
‘- feldspar, ferrcan, pyrite,

1,310.6 1,311.1  0il shale: Medium to dark grayish brown (10YR 4/3 and
4/2 in upper part to 3/2 lower part). Very faint
streaked bedding and some very fine laminase. Some
fine gray silty-crystalline streaks and lenses,

1,311.1 1,313.7  0il shale: Very dark to rare medium brownish gray
and some black (10¥R 2/2-3/2, some 1/2 upper part,
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s pescription o Ee
ire. 4/2: lower: part); some thin resinous layers and
treaks in upper part to rave very fine sating streak
‘in: lower part.. Rare very fine crystalline streaks
‘and’ blebs. Some thin dense brown dolomite lenses at

11&31212&'1’312;50 o O '_

1,313.7 1,314.5  0iI shale: Very dark brownish gray to black (10YR 2/2-
: o2 Y[2Y, rare satiny to resinous luster. Faint streaked
- bedding to yery fine laminae. A very thin dense
- grayish-brown dolomite layer near base.

i,314.5  1,315.1 Dolomite: Crayish browan to buff (10YR 5/3-8/2, some
- 4J3}. Faint to fairly distinct, dense to very fine
. blebby-textured laminae, Some dark oil-shale laminae
mostly im upper and lower parts,
17 Sample of dense to blebby dolomite with rare very
i fine oil-shale laminse from 1,314.8 feet: X-ray - .
#  dolomite; trace quartz, feldspar.
1,315.1 1,316.r. 0il shele: Medium to dark and rate light brownish
: .. gray (lOYR 5/2-3/2, rare 6/2 upper part). Palrly
"o ddgtinct to faint laminae; slightly distorted in
upper part. A fine gray silty lamina at 1,315.8.

1,316.1 1,316.6 0il shale: Grayish brown to black (1O0YR 4/3-1/2),
some satiny to resinous luster. Faint to fairly dis~
tinet lawinae; common fine to 1/4-inch loop structures.

1,316.6 1,317.4 Mudstone and marlstome: Light to rare wedium brownish
gray (2.5Y to 10YR 6/2, rare 5/2). PFaint streaked
bedding to: sowe very fine laminae. Common fine light
to medium gray sllty streaks and layers,

1,317.4 1,318.0 01l shale: Medium and rare dark brown (10YR 5/3-4/3
and 4/4, some 4/2 and rare 3/2 upper part). TFaint
very fine lawinae. Common very fine dense gray-buff
atreaks in upper part,

1,318.0 1,318.5 0il shale: Brown to black (l0YR 4/4-1/2), rare satiny
- luster. Moderately distinct laminae; some fine to thin
loop atructures in upper part. Some alightly irregu-
lar thin to fine dense brown dolomite layers near base,
Slightly unconformable contact at base (possibly dis=-
placed along a low angle fractura).
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s o+ Deseriptiom ' ' L
il shaler Buff ta grayisit brown (10 to 7.5 ¥R 772~
3(% and 5/%, rvare 4/2-4/3 lower part). Moderately .
distinct to faint laminae. becoming irregulay and
discoutinuous in lower part. Massive bLuff marlstone
with very tight high to low angle fractures inm upper
0.2 foot.  Some irregular displacements of up to 1/4-
inch in lower part.

q

1,319.8 -  1,321.3 Mudstone and marlstone; Buff to light brownish gray
S (2.5¢ and 10YR 7/2-6/2), Faint slightly distorted
- and displaced laminae and streaks., High angle frac~
ture: with slight tan to gray-buff earthy coatings
from 1,32¢.6 to 1,321,0,

1,321.3 1,322.4 Marlstonme and oil shale: Buff to medium and rare dark
graylsh brown (10YR 8/2-4/3, rare 3/2 lower part).
Faintly laminated to streaked oil shale at 1,321.3-
%,32%.5 and 1,322,0-1,322.4; faintly streaked to
magsive buff marlstone in middle,

1,322.4 1,324.% Marlstone and oil shale: Baff to some grayish brown
(10YR 7/2 and 6/2 upper part to 6/2 and some 5/2-5/3
lower part). Thick to thin, faintly streaked to very
finely laminated zones and nearly massive zones. Tight
high angle fractures through most of interval,

1,324.9 1,326.0 0Oil shale: Light to dark brownish gray (10YR 6/2 and
5/2 upper part to 3/2 and rare 2/2 lower part),
Faintly laminated in upper part to massive and faintly
atreaked in lower part,

1,326.0 1,328.4 0il shale:r Very dark to rare medium brownish gray (10YR
2f2-3/2, 4/2-4/3 at 1,327.1-1,327.2); rare very fime
satiny to resinous black streaka, Faint streaked
bedding. Some very fine black pyritic streaks and
blebs at 1,327.0 and 1,327,3; rare fine streaks and
very small blebs in lower part.

1,328.4 1,329.6 0il shale: Dark brownish gray to black and rare brown
(L0YR 3/2-1/2, ravre 4/3-4/4), common satiny to resin-
ous luster. TFaint streaked bedding; faint to moderately
distinct laminae with some loop structures at 1,328.8-
1,329,1. Rarxe fipe dark crystalline streaks and blebs
near top.

Sample of very dark oil shale with rare fine dark

Illustration No. SBR-4300F (Sheet 72 of 156)

Laramie Energy Research Center, laramie, Wyomilng May 5, 1971



Core: samples frop Atlantic Richfield-Mobil Figure 4 Corehole 31-1 (Com.)

TTED FOR ASSAY

‘Description

1,331,0

1,331.5

1,332.1
1,332,6

1,335,1

1,336,0

1,337.0

1,331.5

1,332.1

1,332.6

I 3y 335- 1

1,336.0

1,337.0

1,338.0

;i 0%} shal
4} sone 5/2 and rare 6/2 upper part); some very
.- fine dark satiny streaks im lower part. Faintly

- laminated uear top to very faintly streaked., A thin
- dense grayish-brown dolomite gtreak near baee.

443, some 3/2, rare 2/2); some satiny streaks and
" rare realnous black laminae, Moderately distinct

- with rare laoop. structures in lower inch. Few thin

’s;gaaatlfnﬁsstreaka.ap&?blahm‘from;1,32&,3 feetis
~za Tiqpaggaxjdalomige%hdawsonitew_feldspar@ ferroa

. Medium and rare light brownish gray (10YR:

Oii‘éhéfeﬁf'ﬂédium-and sbme-dark grayish brown (10YR

disﬁorted'streaked‘bedding;,fairly digtinct laminae
- grayish-brown dolomite streaks in upper half,

0il shaley Tan to buff and some grayish brown (10YR
6/3 and 6/1-7/2, some 5/3-4/3 upper part, rare 8/2),
‘Distinect to faint laminae; rare vexry fine diaplace-
ments, = Some. f£ine to thin dense gray silty streaks
and- layers in lower part.

Mudstone: Buff (LOYR 7/2), massive.

Mudstone and marlstone: Buff tao light and very rare
medium brownish gray (10YR and 2.5Y 7/2-6/2, rare
5/2). Faint and zare moderately distinct, very fine
to thin laminae. Some very fine dense gray silty
streaks in upper part becoming rare in lower part.

0il shale: Light brownish gray to buff (10YR and 2.5%
6/2-7/2). Faint very fine laminae. Rare very fine
denge gray silty streaks. Very rare very fine dark
brownish-gray crystalline streaks., A 2- x 3-inch
irregular rounded piece of light slightly olive gray-
mudstone at 1,335,7,

0il shale: Light to medium brownish gray (10YR 6/2-
4/2)y. Moderately distinct to faint laminae,

.OLL—ahala: Medium to some dark brownish gray (10YR
4/2, rare 5/2 upper part, some 3/2 near base). Very
faintly bedded with some very fine laminae,
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S R CE Description - '
'@'ahaleﬂ Me&ium,tq<dark brownish gray (iGYH 4/2
andi 4£3-3/2); tare very fine satiny to resinous:
lack! sfzt:x'e.eﬂ-t&.~ _Faint to woderately distinct streaked
", bedding; some distorted zones. Common very fine

" black pyritic streaks and blebs in some zones., A |

- very irregular fine to l-inch buff-white earthy and.

- silty stringer at 1,340.2. Slightly irregular con-
tact with very dark oil shale below with a. thin
grayish-brown slightly silty lens between. s

%" Sample of buff-white stringer from 1,340.2 feet:

xkray = quartz, K and Na feldspars, farroan.
- .
1,340.6 1,341.2  oi1 shale: Black ta datk brownish gray (10YR 1/2-3/2),
} . common sgtiny to resinous luater., Faint streaked
- bedding. Rare small dense grayish-brown dolomite
|, blebs neaxr base.

1,341.2 1,346.2 Marlstone and mudstone; Buff to light and rare medium
brownish gray {LOYR 8/2-6/2, rare 5/2). Faintly
laminated marlstone with common fine silty laminae
and streaks; some thick massive buff warly mudstone
layers, Common high angle fractures with brown ta
tan. earthy coatings and some patchy calcite crusts.
Irzegular shredded streaks and stringers of grayish-
brown to black oil shale at 1,341,3-1,341.5,

1,346.2 1,348.2 Mudstonme: Buff to rare medium brownish gray (1OYR 7/2-
6/2, rare 5/2)., Thickly banded to finely laminated
and streaked, Vertical fracture with earthy coatings
through most of interval,

1,348.2 1,349.2 011 shale: Light to medium brownish gray with some
‘ dark laminae and streaks (10YR 6/2-5/2, some 4/2-3/2),
Distinet to faint laminae and streaks; slightly dis-
torted in upper part. Sowme very fine black pyritic
_opecks in upper part. Vertical fracture continues
through interval. A 3/4-inch brown dolomite band at
1,348.7.
{ Sample of light to dark brownish-gray oil shale
! with some black specks from 1,348.5 feet: X-ray -
quartz, dolomite, feldapar, analciteJ dawsonite,
pyrite,

1,349.2 1,351.2 01l shale: Dark to some medium brownish gray (LOYR 3/2,
gome 4/2-4/3), rare satiny black streaks. Faint
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s T Deseriptfow o . <L
streaked. bedding. Few thin brown dolomite stresks:-
and stringers.  Rare fine waxy black lenses and strea
(fosoil fragments?). - . :

OLL shale: Medium to some dark grayish brown (10YR
4/3~4}Z, some: 3/2 upper part). Moderately distinct.
" tor very faint streaked bedding. Rare fine black .
pyritic streaks and specks. Few thin to fine dolomite -
lenses and layers. - : ‘

. 0Ll shale:: Medium to dark brownish gray (10YR and
0 2.5Y 44232, some 5/2); rare fine resinous black
- streaks near bage. Faint to moderately distinct
. -atreaked bedding. A thin zone of very fime lacy
" ' black pyritic stringers at top, Some small gray

- - smdgy patches and fine streaks in middle part.

1,354.3 1,355.4 0il shale: Brownish gray (2.5Y and 10YR 5/2-4/2%.

' R ©  Faint streaked bedding to very fime laminae. Rare
very small dark gray pyritic blebs and streaks. Some
shiort- tight high angle fractures. A 0.l-foot dense
- masgive brownish-gray dolomite band at 1,354.6.

S« 1" Sample of brownish-gray oil shale from 1,355.1
-, feet: X~ray - quartz, dolomite, illite, anal-
clte, feldspar, ferroan.

1,355.4 1,356.4 0il shale; Medium.to rare dark brownish gray (1LOYR and
some 2.5Y 5/2-4/2, rare 3/2 lower part). Faintly
laminated to very faintly streaked. Some fine dark
gray pyritic streaks in upper part.

1,356.4 1,357.4 011 shale: Medium to dark grayish brown (10YR 4/3-
3/2, some 2/2). Faint streaked bedding and very
fine laminae., Some very fine disseminated crystals
and crystalline streaks. Rare fine dense dolomite
layers with silty streaks.
Sample of dark oil shale with some very fine
i disseminated crystals from 1,356.7 feet: X~ray -
; quartz,dolonite, illite, feldspar, analeite,
ferroan, dawsonite,
1,357 .4 1,359.6 0il shale: Dark to medium brownish gray (1OYR 3/2-
4/2 and 4/3, some 5/2 lower part). Faint very fine
laminae and streaked bedding. Rare very fine crystals
and crystalline streaks in upper part, Rare very fine
dense dolomite streaks in lower part,

T
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' LITHOLOGIC DESCRIPTION OF SAUPLES SURMITTED FOK ASSAY

o Caraaséﬁ#ﬁes.fi&ﬁ:&ﬁf&ﬁﬁféfﬁfcﬁi été;gébil;Figufs;&iCb#éﬁdlé Si¥i_(Cdnm}

i e eetption e :
$,363.7  Oi¥ shaf&g;,Brawniaﬂﬁgrag=QIGYR,and?2.5Y’4[2*5[2};;;'
i1 Fafat very fine lawinee and streaked bedding. Some .
vexvical fractures with slight earthy coatings. Rare.
- Eine gray pyritic streaks. Mediuw Lo very dark grayish
.. . brown oil shale at 1,361.0-1,361.3 with a 0.1 foot
~.*35}}bandraﬁﬁdensazbrownishsgray,doIomite-belcw; a 0.1-foo

o dolomite band at:1,363.3. e
“nin o7 Sample of dolomite band from 1,361,3 feet: Xeray =
' dolomite, quartz, feldspar, analcite, illite,
ferroan. R

1,363.7 1,365.2- 0Ll shale: Dark and rare medium brownish gray (10Y¥YR
. 3/2; rave 2/2 and 4/2)., Vexry faint streaked bedding,
1,365.,2 1,365.9 04l shale: Very dark brownish gray to some black
... (LOYR 2/2-3/%, some 1/2 in lower 3 inches); gome
- . 8atiny to resinous streaks at 1,365.6-1,365.7, Very
~ faint streaked bedding; very fine smooth laminae in
Tower Q.1 foot. ‘A l-inch faintly layered brown very
- £ine blebby-textured dolomite band at 1,365.7.

1,365.9 1,366.9 .04l shals: Dexk to medium brewnish gray (10YR 3/2-4/2,
: - .. sowa 5/Z-lower part). Faint to moderately distinct
~ very fine laminae, Common fine grayish-brown dense
" blebby dolomite laminse and streaks in upper part.
" Sample of oil shale with fine blebby dolomite
- laminae and streaks from 1,366.0 feet: X-ray -
dolomite, quartz, enalcite, feldspar, illite,
..... ferroan.

1,366.9 1,371.2 0il shale: Medium to rare light brownish gray (I0YR
and 2.5Y 4/2-5/2, rare 6/2). Faint to moderately
distinet laminae, Sowme fine gray pyritlic streaks in
upper half, A 2-inch faintly bedded dense graylah=
brown dolomite band at 1,368.0; rare thin layers and
streaks: in lower part.

1,371.2 1,372.2 0il shale: Dark and rare medium brownish gray {(10YR
3/2, sowe 2/2, rare 4/2). Faint very fine laminse
and streaked bedding, Rare fine dark gray pyritic
streaks. A fine vitreous black organic streak at

1,372.1. Some very fine crystalline streaks in
lower part,
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- LITHOLOGIG DASCRIPTION OF SAMPLES SURMITTED FOR ASSAY

Core samples from Atlantic RIchffeld-Hobil Figure & Corehole J1-1 (Com.)

- . _Deseription B
" Sample. of oil shele with common very fine crystal-
- Line: streaks from 1,371.9 feet: X-ray = quartz,
dolomite, analeite, illite, feldspar, fervoan. K -

1,372.2 1,374.0  0il shales Medium gand rare dark brownish gray (lOYR.
_ . 442-5/2, rare.3/2). Paintly laminated and streaked
.. to banded; some fine displacements. Rare short
- tight vertieal fractures. :

1,374.0 1,375.3 04l ghale:  Dark to some medium browmish gray (10YR
3/2, rare 2/2, some 4/2-4/3 lower part). Faint very
~fine laminae and streaked bedding. Some very fine

grayish-brown dolomite laminge and atreaks. Rare
very fine pray silty streaks.

1,375.3 1,377.3 Mudstone and siltstome: Buff and some light browmish
gray (LOYR and 2.5Y 7/2-8/2, some 6/2), Paintly
. Btreaked and laminated to mssive; wavy, broken, and
displaced laminae at 1,376,8-1,377.0. High angle
fracture in upper 0.7 foot.

1,377.3 1,378.9 Mudstone and marlstone: Light brownish gray to buff
o - (LOYR and 2.5Y 6/2-7/2, some 8/2). Faint to moderately
distinet bands and laminae; some distorted and slightly
displaced laminae and streaks. Occasional fine to thin
dark brownish~gray crystalline streaks and layers with
buff earthy meterial.
[ Sample of wudstome with fine browmish-gray crystal-
' line and buff earthy layer from 1,378.6 feat:

5

t E-ray - quartz, dawsomitae, dolomite, feldspar.

1,378.9 1,379.9 Mudstone: Light to medium brownish gray and some buff
(LOYR and 2.5% 6/2 and 6/3~5/2, some 7/2 near top).

Pailnt streaked bedding and very fine laminae. Common i

fine gray silty streaks, e

1,379.9 1,380.9 01l shale: Medium to light brownish gray (10YR and 2.5¢
. 3/2-6/2, some 4/2). Falnt very fine laminae and
streaked bedding. A 1-1/2-inch brown dolomite lens
at 1,380.5 with seme short tight high angle fractures,

1,380.9 1,382.9 01l shale; Medium to dark brownish gray (10¥R 4/2 and
gome 5/2 upper part to 4/2 and 3/2 lower part), Paint
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o Prom T
H ' atzeakeé bedding and some very fine laminae. A 1-E[Z-
,nﬁh bxown dqramita 1eua at T 3&1',3as some thin ter
3 33203"1 382-..4'& B

1Y shale~: Darkjand rare medium brawnish.gray (IOYR

. 3f2, rave 4/, some 2/2 lower part). Faint streaked -
B bedding and’ rara laminae. Very rare fine dark gray
silty pyritic blebs and streaks.

Sample of dark brownish-gray oil shale from ‘ .

,385.0 feet: X-ray - quartz, feldspar, analcite,
_illita, dulomi:a dawsonite, pyrite, ferrcan,

1,386.1 1,388.0 'Uil ahaIe-' Darh«to mediun browanish gray (10YR and 2.5Y.
‘ : -+ 3/2.5/2, some 4/3-5/3 near top). Faint to some wod-
. ‘evately distinct streaked bedding. Rare fine demse
dark. gray silty-crystalline blebs and streaks. Rare
" fine to small grayish-brown dolomite nodules. Very
'j:fina waxy tn vitreous black organic streak at 1,386.8.

1,388.0  1,38%.0: 0i1 shaler Medium ta dark brownilsh gray (10YR and 2 5Y .
. 4)2-3]2y. Faint streaked bedding. Common fine to
" I-inch brown dolomite streaks and nodules near top;

'sOme fine to thin streaks and nodules in lower part.

1,389.0 1,390.0 Qil shale: Medium and rare dark grayish brown (1OYR
4/3+4/2, rare 3/2). Faint very fine laminae and
streaked bedding.

1,390.0 1,393.2 011 shale: Medlum to very dack brownish gray (1O0YR
and 2.5Y 4/2 and 4/3-2/2). Faint streaked bedding
and some faint to moderately distinet laminae, Rare
fine dense gray silty-crystalline blebs in upper part.

1,393.2 1,394.2 0tl shale: Modium to dark brownish gray (2.5Y 4/2+
3/2, some 2/2 and 4/3). Faint streaked bedding and
some faint to distinct laminae; common £ine displace-
ments .

1,394.2 1,395.2 0il shale: Medium to some dark graylsh brown (10YR
and 2.5Y 4/3-4/2, some 3/2, rare 5/3 upper part).
Faint very f{ine laminae and some streaked bedding;
rave fine displacements., Rare fine to thin dark
brownish-gray dense to silty-crystalline streaks and :
ienses, A very fine waxy black organic streak at 1, 395.1.
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ﬂITHBEﬂGIG DESCRIPTIGN&OF‘SAMPLES SUBMITTED FOR ASS&Y

Core:samples frnm.Atlantic Richfield-Mbbil Figur& 4 Carehole 31~1.(00n.}

From: Tey o L. Lo Deacription

1,395.3  },397.5 Gilvshale-: Dark. and rare medium brownish gray {lﬁYR
e e 0y B, vave 402 and 2/2); very vare fine satiny to ¢
resinous streaks.. Faint streaked beddinz, Rare fine
to small brown dolomite lenses. Rare very fine dark
siltg-crystalline streaka and blebs.

1,397.5 1,398.5 Oil shaie* Dark and rare medium brovnish browmish
gray (10YR 3/2, rare 4/2, some 2/2 near base); some

- satiny luster near base, TFaint etreaked bedding,
Slightly hackly fracture,

1,398.5 1,399.2 0il shale: Dark to rare medium brownish gray (10YR
A © 342, vare 4/2 and 2/2). Very faint streaked bedding.
Souwe fine dense gray pyritic streaks at 1,398.9.
& thin brown dolomite stringer with some gray pyritic
‘blebs at 1,399.1.

1,399,2 1,400.0¢ 0il shale: Medium to dark brownish gray (10YR and 2,5Y
4/2+3)2, some 2/2 and 5/2), rare satiny luster. Faint
to moderately distinct laminae; some fine displacements,

1,400.0 1,401.,8 O0il shale: Medium and some dark brownish gray (lOYR ;

-7 and 2,5Y 4/2-5/2, some 3/2, some 4/3 lower partl Faint
very fine laminae and some streaked bedding; some fine
displacements.

1,401.8 1,402.3 01l shale: Brownish gray and some tan to buff (1lOYR
and 2,5Y 5/2, some 5/3-7/2). Moderately distinct to
falnt very fine lawinae; common fine displacements,
Common f£ine gray silty laminae and streaks.

Sample of oil shale with gray silty laminse and
streaks from 1,402,1 feet: X-ray - dolomite,
quartz, illite, feldspar, analcite,

1,402.3 1,406.0 011 shale: Medium and rare dark browaish gray (lLOYR
and 2.5Y 5/2-4/2, rare 3/2 lower part). Faint to
moderately distinct laminae; common fine displacements,
Fairly common fine gray silty streaka in upper part
becoming rare in lower part, Rare small dolomite
nodules in lower pavt.

1,406.0 1,408.0 01l shale: Medium to rare dark brownish gray (lOYR
4/2-5/2, rare 3/2, some 4/3-3/3 lower part).
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/' 1,408,0  1,409.3 OLF shale: Medium to dark brownish gray (LO0YR 4/2-3/2);

urﬂmmerc' SCRIPTION OF SAMPLES. summm?ow Ass.w

Core: samples. from A fanti Richﬁi&ld.Mbbil Figure 4,Cbreho1a 31 i (Con.)

B Deagcription -
Eaint tu some moderately dlstincet. lamipae, Rare
ine dense gray to brownish~gray atreaks and layers.
“Sample of medium brownish-gray oil shale from ,
© L,407.1 feet: X-ray - dolomite, quartz, illite,
feldspar‘ analeite. . : 'ﬂ’#ﬂ

From: -:-;’m&;i-

.- rare fine black satiny to resinous streaks, Faint
" atreaked. bedding and some laminae, Rare fine dark
 gilty streaks,

1,409.3 I,410.4 Ol shale: Dark and rare medium brownish gray (lOYR
: 3/2-2/2, rare 4/2-4/3), rare satiny lustex, Faint
straaked ‘bedding and very fine laminae. Coarse hackly
fracture, Rare fine silty crystalline streaks and
Blabﬂ - V '

1,410.4 1,414.3  0iY shale; Dark and rare medium brownish gray (l0YR
o ' and 2.5¥ 3/2-2/2, rare 4/2); common satiny to resinous
+luster from 1 412 0 to 1,413.6. Paint streaked bedding
and some laminae. A thin grayish~brown dolomite layer
at 1,411,0; rare fine streaks and blebs elsewhere.
e Sample of dark satiny to resinous oil shale frowm
I,412.8 feet: X-tay - quartz, dawsonite, illite,
feldspar, dolomite, pyrite. :

jﬁ‘."’ﬁuu-. s

1,414.3 1,414.9 0il shale: Grayish brown to tan (10YR 4/3-6/3). Faint
streaked bedding; thin dark layer at 1,414.4,
i" Sample of grayish-brown to tan oll shale from
: 1,414.5 feet: X-ray - dolomiie; some quartz,
feldspar.

1,414.9 1,416.0 01l shale: Dark to medium brownish gray (10YR and 2,5Y
: 3/2-4/2). Faint gtreaked bedding. Common fine grayish-
brown dolomite streaks in upper part.
Sample of dark brownish-gray (2.5Y 3/2) oil shale
| from 1,415,6 feet: X-ray - quartz, illite, dolo-
mite, feldspar, analcite, calcite, pyrite,

1,416.0 1,417.6 011 shale: Dark brownish gray to black(10YR and 2.5Y
3/2-1/2) with some grayish-brown to buff zones in
upper part (10YR 4/3-7/2); some satiny luster, Faint
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Degseripeion :
- streaked bedding and some very fine laminae with:
iatinet lighter zones at 1,416.1 (l-inch), 1,416.4
(3f4-inch), and I,416.5 (1/2Z-inch); some fine to 1/8-
pch diagonal” fractures filled with dark oil shale -
- ercssing light zone at 1[,416.4. Rare fine silty
“pyritic astreaks and blebs,

©1,417.6  1,418.8 . 0il shale:r Crayish brown to rare black (LOYR &4/3-
ST v 34%, some 543, rare 1/2 and 2,5Y 4/2-5/2). Faint to
moderately distinct, smooth to distorted streaked
bedding. Rave fine silty pyritic streaks in dark zones,
.- Rare fine to very small dark brownish-gray dense to -
- stlty-crystalline blebs. :
o[ gample of oll shale with small dense dark brownish-
. gray blebs from 1,418.5 feet: X-ray ~ quartz;
"some: dolonite, analcite,

Spinitie-

1,418.8 1,419.8 01l shale: Dark brownish gray to some grayish brown
o "(10YR and 2.5Y 3/2-2/2, some 4/3-3/3 lower part).
. Faint streaked bedding; some fairly distinct displaced
- laminae in lower part. Slightly hackly fracture. Rare.
- fine dense dark brownish-gray streaks and blebs in '
lower part. B

1,419.8 11421.3- 0il shale: Black to dark browntsh gray (10YR to 2,5Y
1/2-3/2), some satiny luster, Faint atreaked bedding
and very fine laminae. Very rare fine pyrite stresks,

1,421,3  1,422.5 01l shale: Dark to medium brownish gray (LOYR 3/2-4/2).
Very faint very fine streaked bedding.

1,422.5 1,423,5 011 shale: Dark brownish gray to some black (10YR 3/2~
2/2, some 1/2 lower paxrt); some satiny luster in lower
part. Very faint very fine streaked bedding.

1,423.5 1,425,3 0il shale: Medium brownish gray to some black (10YR and
2.5Y 4/2 and 4/3-2/2, some 1/2). Faint streaked bedding
to some moderately distinct laminae. Rare very fine
dense to silty~-crystalline blebs and streaks. A 4~inch
tan slightly earthy dolomite (7) lens with some very
shert open fractures and fine irregular cavities at

[ 1,424.,0 and two 2-inch lenses in lower 0.3 foot.

Sample of large tan dolomite(?) lens from 1,424.0
feet: X-ray - dolomlte; trace quartz, feldspar,
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LI’I‘H.DL(]GI VDES‘ RIF‘I'T.ON GF SAM.ELES SUH{I'ITED E‘GR &SSAY

Careﬂsamples fram;AtIantic Richfield-Mahil Fignre 4 Corehala 31 L {Con.l

Yrom

Dascriptiou

1,427.8

1,428.0

1,428.6

1,430.2

©1,432.2

1,434.5

l,&ZSTQf- Dolomite' Grayish brown (1UYR 4/3) Regular massive

1,430.2. 0il aha1e~‘ Dark to medium brownish gray (10YR 3/2-4/2)..

" O1I shale: Dark brownish gray to sowe hlack (10YR 3!2*
42, seme: 1/Z lower part). Very faint streaked bade
ding. Irregular coarse hackly fracture in lower part. |
-+ Rare fine dark dense to silty blebs and streaks, Rare

e fine waxy to vitreous black organic streaks near baae.g

: band. Some tight high angle fractures with dark” resin—
"ﬁ{g‘aus.coatings. R :

1,&28.6-'_011 shale; Black to very dark brownish gray (10YR 1/2-
"2/2), vare satiny luster. Vexy faint very fine streaked
.. bedding. Hackly fracture. Some very fine dark dense -
to gilty-crystalline streaks. Very rare fish scales.
; Sample of black oil shale from 1,428.2 feet:
. i Z-ray = quartz, {llite, dolomite feldapar,
"E; analcite, pyrite ferroan.

 Failnt very fipe laminae, Regular thick to medium part-
~ 'ingj-slight to coarse stubby hackly fracture, Common
- fine brownish-gray erystalline layers and streaks in

lower foot.

- Sample of oil shale with fine crystalline layers

H and streaks from 1,429.7 feet: X-ray - aragonita,

‘ caleite, quartz, illite pyrite, analcite, dolo-

- mite,

1,432.2 0il shale: Dark brownish gray to some black (l0YR 3/2-
2/2, some 1/2 lower part). TFaint v very fine laminae
and streaked bedding. Some very fine dark demse to
gilty strasks and rare small blebs, Thin brown dolomite
layer at 1,431.3,

1,434.5 0il shale: Dark brownish gray (10YR 3/2, some 2/2 upper

part). Very faint streaked beddisg. Rara fine dense
to silty blebs.

1,436.0 041 shale: Dark to medium brownish gray (2.5Y and 10YR
3/2-5/2). Very faint to fairly distinct streaked
bedding. Rare fine to very small dark dense crystal-
line bleba, Some fine to small brown dolomite streaks
and lenses in lower part.
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LITHGEQGIG DESCE&BTIQR;OE‘S&MPLES SUBMITTEH FBR‘A SET

Gure Bamplea fram Atlantia Richfield-Mﬂbiﬁ Figure"h Corehole 31«1 (Con.

Ly -;Descriptiom S R
38 Giszhalaw Mbdtwm*and some dark browualsh gray to tan:
- and beEF (10YR 4/2 and 4/3-6/Y and 7/2, some /Y.
“Fafant to distinet distorted streaked bedding in thin
- toe very thick darker and lighter zones with inter=-
- fingeved to shredded contacts. Some fine to small _
datk~denae to silty-crystalline blebs. o

. From P
. 1143& t:ﬂf-

1,438.0 1,440.3 Oii.ahale' Grayiah brown with light and dark atreak& ‘
' T (LOYR 6/3-6/2 with 5/3-6/3 and 3/2-1/2 streaks), Dise
tioet to falut streaked bedding., BRave fine dark dense

~ allty-erystalline blebs in upper part. Sharp slightly

irregular and hackly contact with dark oil shale below

L,440.3 1,44L.5 0Oil shaler Very dark to some medium brownish gray

: -~ (10YR 2/2-3/2, seme 4/2-4/3 lower parr). Very faint
streaked bedding to moderately distinct laminae. -

Slightly hackly fracture in lower part. Rare 1/4-inch

ggr scales in upper part.

~{ - Sample of very dark oil shale from 1,440.9 feet:

! X-ray - quartz, illite, feldspar, ferroan, dawsen
ite, pyrite, dolomite‘ '

1,441.5 1,442.5 011 shala' Dark to medium and rare light brownish gray
T (LOYR 3/2-5/2, rare 2/2 and 6/2)}, some satiny te
resinous 1uater. Faint to distinct laminae; common:
fine to thin loop structures and diaplacements. Fine
to coarse, sharp to irregular hackly fracture.

1,442.,5 1,443.7 0411 shale: Dark to medium brownish gray (2.5Y 3/2-53/2,
some 3/1-4/1 upper part). Faint to moderately dis-
tinet laminse and some very faint streaked bedding.
Some fine to thin dense light brownish-gray to buff
layers.,

" Sample of glightly brownish gray (2.5Y 3/1-4/1)
. @il shale from 1,442.6 feet: X-ray - quartz,
i. illite, delomite, analcite, pyrite, feldspar,

1,443.7 1,445.0 0il shale: Medium to some light brownish gray and
olive gray (2.5 to 5Y 4/2-5/2, some 5/1-6/1)., Faint
to distinct very fine laminae; very common very fine
loop structures and displacements, ¥Fow thin dense
buff to graylsh-brown layers.
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: - : Dascrlnticn

W Sample of medium to light olive-gray oil shale
= from ¥, 4045 feety X-ray - quartz, dolomite,
illite, ealcxta amalcite, faldspar.

@

1,445.00 1,446.3 _ OiL shale* Brownish gray (2.5Y and 10¥R 5/2-4/2).
R -~ Faint streaked bedding. A 3/4-inch buff dolomite
layer at I,445.1

1,446.5 1;44?;0 .'Oil éﬁaleﬁb Medium 'to some dark grayish browm (10YR
: . 53/3-4/3, some 3/2 lower part). Faint streaked bedding.

1,447.0 1,44%,0¢ (il shale:r Grayish brown to black (1O0YR 4/3-1/2),
© - Modewately distinct to faint laminae; common fine
- displacements In lower part., Slight to coarse hackly
fracture.

1,449,0  1,449.7 0il shale: Dark to medium grayish brown (10YR 3/2-
. S - 443, rare 2/2 near top). Faint streaked bedding ¢o
nearly maseive., BRare fine dense buff streaks.

1,449.7 1,450.5 01l shale: Medium brownish gray and olive gray (2.5
. to 5¢ 3/2, some 4/2; LOYR 5/2 and 5/3-4/2 lower 0.3
 foot). Faint streaked bedding; faint slightly irregu-
lar banding in lower part. Some f{ine gray silty streaks
in upper part. .

1,450.5 1,452.7 0il shale:; Buff and tan te grayish brown (2.5Y and
' 10YR 7/2 and ‘6/3 in upper part to 5/3 and 4/3 lower
part). Faint to moderately distimet laminae; very
compon: very fine loop structures and displacements.
One-~inch dense grayvish-brown dolomite bands at top,
1,451.7 and 1,452.2,

1,452.7 1,454.8 01l shale: Medium to dark brownish gray (10YR 4/2-
4/3 and. some 3/2 upper part to 4/2-3/2 and some 2/2
lower part). Moderately distiunct to faint streaked
bedding; some distorted bedding in upper part. Some
small to l-inch dolomite nodules and lenses. '

1,454.8 1,455,0 Missing?

1,455.0 1,457,.5 0il shale: Very dark to rare medium browmish gray,
sowe black in upper part (1OYR 2/2-3/2, scme 1/2
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i nlmnenesxc“Dzscﬁlrixéﬁgqmg3¢@rﬁss;suﬂurrmﬂn-FensAssaw,-

Gare#s&mplea frémzﬁtlantféiﬁicﬁffetd

-Mobil Pigure 4 Corehole 31-1 (Con.)

"bhscripgipn

 Some sating luster in upper part.

. upper part, rare 4/2-473 mostly in lower part);
_ Palot and rare
moderately distinct laminae to very faint streaked

- bedding. Common very finme crystal

. L,455.8 ta 1,456,5; rare im other
—.;{T.Sampla of oil shale with ver
( . 8treaks from 1,456.3 feat:

line streaks from

¥ fine crystalline
X=ray - illite,

quartz, anaIcite} dolomite, feldapar, ferrcan,

b pynite: o

1,457.5 1,461.2 Oil shales Buff and tan to brownish gray {(10YR and
2.5Y 7/2 and 6/3-5/2 and 5/3) and medium to some

dark grayish brown (LOYR 4/3-4/2
finely laminated with comnon ve
and displacements in lighter zo

s some 3/2),
ry fine loop structures
moderately distinet
zones at 1,4538,7-

to faint streaked bedding in darker
1,458.9, 1,459.6-1,460,0, and 1,460,
thin brown dolomite streaks and lens
Rare fine to small, gray to dark brownish-gray blebs
and nodules in darker and lighter zomes.

dense massive buff dolomite layer at 1,458
tical fracture with very fine patehy dolomi

7-1.,461.,2,
ed in darker zomes.

A 1-1/2«inch
+4; ver=-
te crusts.

1,461.2 1,462.7 041 shale: Medium to dark grayish brown (1OYR 4/3-3/2},
Moderately digstinct streaked bedding to faint very
fine laminas., Some fine dark dense pyritic blebs
and streaks, Rare fine to small tan dolomite streaks
and nodules. Rare very fine crystalline streaks (like

1,456.3 feat?).

1,462,7 1,463.8 0il shale: Derk brownish gray (10YR 2/2-3/2).
faint very fine streaked bedding,
browvmish-gray 8ilty pyritic streaks

upper part.

Some fina dari
and blebs in

" Sample of oil shale with fine
and blebs from 1,462.8 feet:
mreasite, pyrite, illite, dolomite, feldspar,

silty pyritic streaks
X-ray - quartz,

gray and rare tan

1,463.8 1,464.9 0il shale: Dark to medium brownish
to buff (10YR and 2.5¢Y 3/2-4/2, some 5/2-5/3, rare

6/3=7/2). Very faint streaked

bedding and some fairly

distinct laminae; very common fine displacements in
lower part. Some very fine irregular dark gray streaks
and very short fracture fillings in lower part.
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.-1&649?'

Il¢65¢g

1’4‘67-05’

1,468.7

1,469.4

1,470.6

1,474.0

1,475,8

‘Daxk and‘some medium brownish gray (IQYR
{Za_sqma 412’:[3) VErg faine streaked bad&ing.

_ Véry dark brnwnish gray (10YR 2/2 ‘some 3/27,'
L Verg faint streaked bedding to very fine laminae. = '
oy thin dense grayish~brown dolomite layer at 1, 46? 1.

1,468;7__fﬂ£1 ahale- Dark ‘and some ‘medium brownish gray (1OYR
et i Y)Y, some 4/2-4(3), Paint streaked bedding and’
'ry fine laminae._ Rare very fine dark gray streaks

1,469.4 'Gil shale: Mhdiumhand some dark brownish gray (IOYR
S &[2-5{2, some 3/2 upper part). Faint strveaked bedding
: k% to:uearlg*massiVQ. E :
1,470.6 'Oil shale' Brownish gray te tan and some buff (10YR
. and 2.5Y 4/Z and 4/3-6/3, some 7/2). Moderately dis~
' - . tinct very fine commonly displaced laminae to faint
streaked bedding, Some fine to thin, light to dark

__ brownish-gray, dense to silty-crystalline streaks and
' ~rlenaea¢.

1,474.0 Dil shale* Medium to rare dark brown, common tan tq
L buff fn middle (1OYR 4/3 and 4/4-5/3 comuon 6/3-7/2

in middie, rare 3/2); some very dark slightly satiny
streaks‘near base. Taint to distinct streaked bedding;
distinct commonly displaced laminae in middle., Scme
small to fine, wmedium to dark brownish-gray, silty-
erystalline to very dense nodules, blebs, and irregular
gtreaks becoming fairly abundant in middle part.

Sample of thin dark dense to silty-crystalline

streak with some ail shale from 1,471.2 feet:

X-ray - quartz, analcite, dolomite feldspar.

1,475.8 01l shale: Dark brownish gray to black (10YR 3/2=1/2).
Very failnt streaked bedding and very fine laminae,
Common very fine crystalline streaks (like 1,456.3 feet).
A thin hackly stringer of medium grayish-brown oil shale
injected about ome inch into interval from above,

1,477,0 01l shale: Black to grayish browm (lOYR 1/2-4/3).
Faint streaked bedding with common fairly distinct

Laramlie Energy Ressearch Cemter, laramie, Wyoming
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LIIHQL@GIﬂ’DESCEIPTIBW OF SAMPLES SUBMITTED‘FOR‘ASSAY

Coxe samples from:ﬁtlanzia. gﬁﬁle;d-ﬂnbfﬂ,Figuré & COféhOIéJ3£FE“€cbﬂ.

L Description ]
Einm to thin. denae grayish-brown 1aminae' common
dne :athin diaplacements. :

From: 5+

, Oil.shale (?) Mediumsbrownish gray aud. oliva gray
- tor some grayish brown. (2.5 to 5Y 4/2-5/2 and 5/1, ‘aome
- 5/3-4/3 lower part). Nearly massive ta faintly =

- stxeaked, Some fine to very small demse tan to gray
.. nodules and rare thin stringers,
B Sample of masaive slightly olive gray oil shale
i . from 1,477.% feet: X-ray - quartz, dolemite, fald
S spar, illite, analeite, ferroan, pyrite. - 5
1,479.5  1,481.5 01 shale: Grayish brown to taun, some dark brownisk '
_ . . -gray in lower part (10YR 5/3 and 5/2-6/3 and 6/2,
gome 4/3-3/2 lower part). Faint streaked b&dding to
moderataly distinct laminae with very common very
‘fine loop structures and displacements. Some very
small to fine, demse to ailty gray blebs and lenmses.

1,477.0 x;479.5’

1,481.5  1,482,5 Ll shale: Medium to very dark brownish gray and rare
' _ .. black (I0YR 4/2-2/2, rare 1/2), rare satiny lustéz
 near base, Mnderataly distinct to faint laminae and
- streaked bedding. Some fime dark demse to silty blebs.
- Gommon. very fine crystalline streaks near hase,

1,482.5 1,484.6 Gl shale: Very dark brownish gray (10YR 2/2 and 2/l
3/2 and 3/1). Faint streaked bedding and vexry fine
laminae. Some very fine crystalline streaks in upper
part. Twow-inch faintly banded dark brownish-gray
falrly dense dolomite (?) layer at top; l-ineh faintly
laminated grayish-brown dolomite band at 1,484.1,

1,484.6 1,487.6 0il shale: Medium to dark brownish gray (10YR 4/2-
3/2, some 5/2 lower part), Faint very fine laminae
and streaked bedding; some fine displacements. High
angle fractures with varnish-like coatings at 1,484.6-
1,484.8 and 1,486.5-1,486.9, Very rare fine vit;aeus
bLack organic streaks in lower part. Very thin dense
and slightly silty lawina at 1,487.2 and a very thin
dense brownish-gray dolomite lamisa 1/2 inch lower.

1,487.6 1,489.0 0il shale: Light to medium brownish gray and rare
tan to buff (LOYR 6/2-5/2, rare 6/3-7/2). Moderately
distinct laminae, High angle fractures with slight
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| LITHDLGGI& BESGREPTIQ& OF SAMﬂLES.SUBMITTE FOR,Aﬂsgf

Coraﬁsamples<fram.Atian_

Richﬁialirﬂbﬁil Figurgu Cbrehola 3t-1 (cbn.)r

Descriptian

11,4890

1,491.0

1,496.0

1,498.0

1,499.0

1,491.0

1,496.0

1,498.0

1,499.0

' 1,501.0

oL

_.;_olive gray (2.5 to 5Y 5/% and 5/2-6/1 and 6/2).

.. Paintly laminated and streaked to banded. Hard and
. tighty fairly smooth to conchoidal fracture. High -

.- angle fractures with earthy to varnish-like ccatings

'-i

'Mndstcna" Buff to light and very rare medium browmish

| - ergenic crusts from top to 1,493.5.

- moderately distinct 1aminae. Common fine gray silty

aarthy to: varnish-Iike coatings and some very fime
‘browntsk-black: cuatings thruughaut,interval. Uneven:
mgIe spIitm "! o

; Sh.&l& ('t} Madium to light slightly bmwnish and

through most of interval.,
Sample of haxd tight slightly brownish gray rock
’1 from 1,489.2 feet: X-ray - quartz, dolomite,
faldepar d&waqnite . ferrpan, pyrite illite.

gray (2.5Y §/2-6/2, rare 5/2). Distinct to faint,

thin to very fine streaked bedding in upper part to
faint and rare distinet laminae in lower part. Common
thin to very fine, brownish-gray to gray silty streaks,
Slightly 1rregular vertical fractures with brown earthy:
eoatings and dirty brown to black reainous patchy

Mudstone (eiI shale?): Light to medium brownish gray
(2.5Y to 10YR 6/2-5/2, very rarxe 4/2). Faint to some

atreaks, Vertical fracture with earthy browm coatings
and dark. brown zesinous patchy crusts in lower half
foot.

Oil shales Brownish gray to buff (10YR 5/2-8/2, some
4/2-4/3 near base)., Very fine distinct laminae, Common
fine gray silty streaks., Vertical fracture continues
through interval, '

Marlstene: Buff .to some tan and rare grayish brown
(1OYR 8/2-7/2, some 6/3, rare 5/3-4/3). Faint and
-rare distinct laminae becoming wavy to distorted and
discontinuous in lower part. Common light to medium
brevmigh-gray dense and silty streaks to amall blebs
and short irregular vertical stringers. Vertical frac-
tures as above and below in upper and lower 0,2 foot,
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LI?HQLOGIG DESGRIETION’OF SAM?LE SUBMITTEU FOR_ASSA

Core samplea from;AtIantia BIchfi&Id-Mbbi; Figura & Corehole 31 I (Con?}

Descriptiou

'k 503 01 Marlstone and mudstone- Buff to tan and some grayish

. and blebs as abeve. Discontinuous vertical fractures

Samgleaoﬁ marlstone with very abundant silty
-,”b{eﬁs>and stringers from 1,500.2 feet: X-ray -
qp& z, dolomite caﬁcite, feldspar, dawaonite.

. browm (10YR 8/2-6/3, some 5/3 and rare 4/3 in lower
party. Faint to fairly distinet irregular displaced
laminze and streaked bedding. Common silty streaks

with brown fine-grained crystalline coatings through
. most of interval. Uneven sample split.

Oil shaler Buff to medium and rare dark brown (LOYR
7/2~5/3 and 5/4, some 4/3-4/2, very rare 3/2, some
8/% tands In upper part). Diatinct to faint laminse
. with very common fine displacements; some falntly
- streakad to nearly massive zounes.

0il shale: Tan to medium and some dark grayish brown
(1OYR 6/3 and 5/3 upper part to 4/3 and some 3/2
‘lower part). Faintly stresked in upper part to lam-
ipated in lower part. Rave very fine dark gray silty
pyritic streaks in lower part. Some 1/2-inch dense
brown to tan dolomite lemses at base.
/" sample of grayish-brown oll shale from 1,509.4
' feet: ¥X-ray - quartz, dolomite, feldspar, anal-
L_ clte, dawsonite, ferroan.

0Ll shale: Buff and tan to grayish brown (l0YR 7/2 and
6/3-5/3, some 8/2, very rare 4/3). Faint to fairly
distinnt yary fine laminge-~commonly finely wavy and
discontinuous, Very abundant fine to very small silty
blebs, streaks, and some short lrregular high angle
atringers (1ike 1,500.2 feet). Common high angle
fractures below 1, 512 S--frequently with very rough
surfaces with abundant fine to fairly coarsely crystal-
line calcite.

011 shale: Buff to medium and very rare dark grayish
brown (10YR 7/2-3/3, rave 4/3-3/2). Fairly distinct
to Faint discontinuous laminae and streaked bedding.
Common fine silty blebs.and streaks in upper part,
Some discontimuous tight high angle fractures in lower
part. '
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EITHBLOGI BESCRIPTION OF SAMPLE SUBMITTEDFFOR ASSAY

core-aamples frum Atl A_ieldaﬂabil_Eigura & chehola 31-k (00n 1

e Descriptian

0if shale: Medium to some dark grayish brown (LOYR g
5§3-4/3 upper part to 4/3-3/% lower part)., Moderately '
distinct very ‘fine laminae to very faint streaked
bedding, Rare short tight high angle fractures in
upger'part. ;'tg_ o _ -

From

1,52

‘_Oil;shale'- Very dark‘bruwnlsh gray {10¥YR 2/2-3/2)

' Faint streaked bedding and some very fine laminae.

- Commen very fine disseminated crystals and crystal-
- Line streaks. Occasional fine dense grayish-brown
jliqlomita laminae and streaks.

- Sample of oil shale with very abundant very fine

~crystalline streaks from 1,524.3 feet: X-vay -

. F quartz, dolomite, analcite, iliite, feldspar,
.iéﬁ( ferroan.

1,524.1  1,525.2

1,525.2  1,527.4 Oil shale. Grayish brown to buff (LOYR 5/3-8/2, some
oo, - 4/3). Pairly distinet to faint very fine laminae;
" common. very fine loop structures and displacements.
Common fine: gray-buff to light gray dense silty
~ streaks and blebs ia lighter zones. Rare short tighte
high angle fracturea,

1,327.4 ¥,530.0 Qi1 ahale‘ Grayish.brcwn to buff (10YR 5/3-7/2, some
: 8/2 upper part, some 4/3 lower part). Distinct to

gome. faint very fine laminae; common very f£ine loop

structures and-displacaments. Some very fine satiny

to waxy black orgamic streaks and stringers at 1,529.5.

1,530.0 1,531,  0Oil shaler Grayish brown and some tan to buff (10YR
5/3 and 5/2-4/3 and 4/2, scme 6/3-7/2 upper part).
Moderately distinet very fine laminas; common fine loop
atructures and displacements, Thin dense grayish-
brown dolomite streak at 1,530.7.

1,531.0 1,531.8 0il shaler Medium to dark browmish gray (10YR 4/2 and
: 4/3-3/2, very rare 2/2)y. Moderately distinct to faint
very fine laminae and streaked bedding; rare very
fine loop structures and displacements, Few thin
irregular dense dolomite layers and streaks.

1,531.8 1,534.1 0il shale: Medium to rare dark brownish gray and some
' grayish brown (10YR 5/2-4/2, rare 3/2, some 5/3-4/3
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; 1 and atreake& bedﬁing»
Eine daz&;gzay;dfs oloreé atreaka.?ﬁ?brgnrare Eip

: ; ' to. darkﬂerWnish gray'(IOYR 4[2
3z, rare 2/2 lower: part), - Faint stresked beddin
and very fine discontinuous laminae, Rare fine -
pyritic streaks and blebs., A thin dense brovmish-
gr4y dolomite atreak at 1,534, 7 and a thin irregulaf i
lgyer-ac 1,534.8, -

Sample of medium to dark oil shale from 1, 534 g
~feat:  X-ray - dﬂlomite, quartz euml.ai.i:e,E
Eéxdspar;illite.

le: 'Madium and very'rare-dark grayish brown
. (10YR"4/3 and 4/2-5/3 and 5/2, rare 3/2). Faint
_very fine laminae; some fine diaplacements. Rare
very fine light brownish-gray denae ailty atrveaks,
& very irregular thin brown dolomite stringer with
ﬁcmmmnn tight irregular fractures and rare fine cavicie

1,533.1

1,35353.6 I 53?*G- Marlstane and mudstone* Buff to light and some medium
, grayish brown (10YR 7/2-6/2, some 8/2, and 5/3, rare
4/3Y. FPaint to distinct laminae and some falntly '
streaked to massive zones; some very fine loop stxuc-
tures and displacements. Few very fine waxy to vitre-
ous black organic streaks at 1,536.7. : ,
7 Sample of buff mudstone from 1 #336.0 feat: X-ray
: dalamite} quartz, feldspar, analciteﬁ '
1,537.0 1,541.0 Mariatane~and lean oil shale: Buff to tan and rare
graylsix brown (10YR 8/2-6/2 and 6/3, rave 5/3-4/3),
Slightly silty in upper part, Faint to some distinct
 laminae and some very finely atreaked zomes; commeon
~very fine leop structures and displacements., Vertiecal
fracture with finely mottled brown coatings in lower
(}.z faﬂt .

1,541.0 1,544.4 01l shale: Tau and some buff to medium and rare dark
grayish brown (10YR 6/3 and 6/2-4/3, some 7/2, rare
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”Bﬂscriptinn
‘oo Moderately to very dxatincc laminae-ui
; Qmmanfvery “fine Toop: structures and displacement
becomfn@ frregularly streaked in lower 0.% foot.
-Abundant very thin irregular dolomite streaks and:
-blebs at 1,542.1; a large irregular dolomite lens
& base with some fine dark round crystals concentrated.
- im thin streaks and blebs. f
ample of distinctly*laminated 011 shale frem ;
k343, 8 feetr X-ray ~ dolomite, quartz, analw.
cite feldspax, illite, -
1 Samgle of dolomite with abundant fine dark round
.. erystals from 1,544.4 feet: X-ray = dolomite,
qpartz¢ anaIcite, feldspar. R

'Oiﬁ?shale* Mﬁdium‘ta dark brownish gray (10¥R 4!2,and
“ 443 upper part to 3/2 lower part), rare satiny black
st:eaks near: base. Falnt very fine streaked.bedding.
ome - fine dulomite streaks and blebs.

L54b4  1,545.6

1,543.6  1,546.6 - 0iL shale: Dark brownish gray to black (10YR 3/2- 1/2). '
S L ~Faint streaked bedding and some very faint Ilaminae,
Irregular hackly fracture. ,
(.- Sample of very dark oll shale frum.l 546,3 featy
-~ Revay - quartz 11lite, analcite, dolomite

- - feldspar, ferroan py‘rite.

3‘*-1;..?‘.-

1,546.6 1,547.6 01l shale- Daxk to some medium brownish gray (l10YR
©'3/2-2/2, gome 4/2). Faint streaked bedding and some
laminae; Slightly irregular shaly to papery parting
in middie part. A fine displaced yellowish-kaif
8ilty lamina with abundant very fine pyritic blebs at
1,547.0,

1,547.6 1,548,3 0il shale: Dark to medium brownish gray (1O0YR 3/2-4/2
and 4/3Y. Faint streaked bedding and very fine lam-
inae. Irregular coarse hackly fracture. Some fine
dolomite laminae and streaks in lower part.

1,548.3 1,548.8 01l shale: Medium brownish gray (l0YR to 2.5Y 4/2-5/2).
Faint streaked bedding and very fine laminae, BRare
fine tan dolomite streaks. Abundant very fine silty
laminae and streaks near base,

Illustration No. SBR-4300P (Sheet 92 of 156)

Laramie Energy Research Center, Laramle, Wyoming May 3, 1971




ﬁescription
Mhdstau&rﬁnd@marlstona- Light and>rara,medium brown

wery diatarted bedding in upper 0. 2 faot.

E,Sﬁﬁ Mudaﬁone and siltstone* Buff and gray buff to light
brownish gray (Z.5Y 7/Z and 7/1-6/2). Faint slightly
frregplar laminae and some very faintly streaked to -

massive zonea., Some fine gray gilty atreaks,

1,55%.0. . 1,557.3 'Mudatone and ‘some marlstone* Buff to light and rare
' L medium brownish gray (2.5Y and 10YR 7/2-6/2, rare
%/2). Faint to some moderately distinct. laminae'
gome distorted and displaced zones. Some fine gray

silty atre&ks. ,;,

i,557.35_i”1-353:& :”Mudstone~ Light to very rare medium brownish gray
S w7 (.5Y 6/2), rare 6/1 and 5/2). Massive to faintly
Iaminated' -Same-gray silty atreak&.

- 1,558.8  1,362.0 - Mudatane and some marlstone: Light some medium brown-

I f' ish-gray (2.5Y 6/2 and 6/1, some 5/2). Faint very
* fine laminae and rare massive bands; some fine to 1/4-.
-~ ineh- displacements and rare very fine loop struetures.
Some'gray ailty streaks.

1,562.0 1,564.0 011 shale* Light to medium brownish gray (2.5Y and .
LOYR 6/2-5/2). Massive to faintly laminated; some

- fine displacements. Rare fine dense dark gray blebs
. and streaks. Some irregular natural (?) fractures

in upper part. '

1,564.,0 1,365.8 0Ll shale: Medium to rare light brownish gray (10YR 5/2,
- some 4/2, rare 6/2)., Paint streaked bedding and some
Laminae‘ Some very small dense medium tg dark‘brownish-
gray blebs and streaks.
1,565.8 1,566.8 OiT shale: Medium to rare dark brownish gray (10YR 4/2-
4/3, some 5/2, rare 3/2). Faint streaked bedding and
gome laminae., Sowe fine dense round blebs and lenses.
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Dark: brownish:gray to some black. (lGYK
o 'om&* {2}' rare-satiny- luater, Faint atreake
[ding: and’ very Einé Iaminge. "Some very fine digsemi
'tad.qustata and cnyat&iline streaka xu,lcwa:?pant

X-ray - quartz, delomite, feldspar, illite anal
‘cire, ferrnank pyrite.,_ ) :

0il shajes Dark_to madium brownish.gray (10YR 3/2- '
" 4f2).. Paint very fine laminae and streaked bedding.
~Rare very Eine diaseminated crystals and crystalllne
atreakS«_"

1,569.0 Y,STI.Q{"OiL shale- Medium and some dark brownish gray (LOYR and
ﬁ: LT T 2,58 442, some 3/2 upper part, rare 5/2). Faint very
. Eine laminae. Slightly irregular thick to some thin
" parting. . A thin wavy gray to tan dense silty layer
at top, Vertical fracture with abundant very fine
chalky white specks in upper 0.4 foot.

1,571.0 ° 1,573.0  OLl shale: Brownish gray (LOYR and 2.5¢ 4/2-4/1).
CRTLem T Patnt vexy fine. laminae and wedium to thick massive

b&nds.%“Rare fine gray pyritic streaks.

L,sza.d“” 't;sx?.z”"ail shaley” Medium,ta some dark brownish gray (10YR,4/2
7 some 3/2 lower part), WNearly massive to faintly atraaked
and. laminated., Irregular natural (?) vertical frac~

ture with gray-buff to brown earthy coatings in upper
.2 feet. :

1,577.2 - 1,578.2 0il shale:r Medium to dark brownish gray (10YR 4/2-3/2,
o : some 2/2). Faint to moderately distinct laminae.

1,578,285 1,513w3 Dolomiter Light browmish: gray (10YR 6/1-6/2). Abun-
dant very fine slightly irregular and wavy medium to
dark brownish-gray oil-shale laminae,

1,578.3 1,580,0 Siltstone and mudstonme: Light and rare medium brownish
gray to buff and gray buff (10YR and 2.5Y 6/2 and 6/1-
§/2 and 8/1, rare 5/2). Moderately distinct to faint,
distorted to fairly regular laminae and streaks.
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1,588.9.

1,590.3

1;633.fohdiiédﬁiéﬁJhﬁh&éﬁbﬂe€ 'Buff}ta tan and some grayish brown {10YR 8/2-

1,604.2

ot

1,609.0

1,610.0C

1,603.0

1,605.2 Mudstoner Buff (LOYR 7/2). Massive to faintly streaked.

1,605.2. >I,609.0 0il shale: Medium and rare dark grayish brown to buff

" 'Deseription e
Mudstone: and marlstone (some leam oil shale)s  Buff,

_cmeﬁmﬁ&iﬁmﬁaﬁﬁfvery“rara-danﬁ:bnownishﬁgfay (10Y
Sﬁ%ﬁ?%ﬁ#{&nmﬁgS!Eﬂandelﬂg'raran4£2~3l2}, Faint to
somer fairly distinct very fine regular to distorted ‘
laminag: and. streaks; rare massive bands. Common fine
"gx&y‘anﬂTr&re*bernishegray-ailty“streaks, High angle"
~ fractures with tan to dark Brown mottled coatings in -
- u@pen_&%i{?”f&gtft_Som&jrpunded core-ends in lower .

il stale: Buff to brownish gray (LOYR 7/2-5/2 and 5/3,
- rave &/2-4/3), silty. Fairly distinct to faint very
flue slightly irregular laminae; common fine loop struc~

tures and. displacements. Irregular to rounded core

Cenda.

Wiosing.

" 6/3, some 5/3, rare 4/3). Faintly laminated: commen
very. fine. lcop structures and displacements; becoming
faiatly streaked in lower 0.2 foot. _
. { Sample of buff to tan mudstone from 1,603.4 feet:
"1  ZX-ray ~ dolomite, quartz, feldspar, caleite, anal-

cite, 11Tite.

(10YR and 2.5Y 4/3-7/2, rare 3/2 lower part). Fairly
digtinet ta faint, regular to irrvegular laminae and
streaks, Some gray silty streaks from 1,605.9 to
1,606.2. A l-inch dense brown dolomite band 3t 1,606.3
and a8 3/4-inch band at 1,606.9, Rare short tight
vertical fractures,
{ Sample of grayish-brown oil shale from 1,605.7 feets -
§ X-ray -~ dolomite, quartz, analeite, feldspax, i1lite. .
1,610.0 Marlatone and mudstome: Buff to rare light and medium

grayish brown (lOYR 7/2-8/2, rare 6/2-5/3). Faintly

laminated to massive.

1,611.0 Marlstone (oil shale?): Light brownish gray {(10¥R 6/2),
Very faint streaked bedding; rare fine dark oil-shale
stringers in upper part. Rare very small dense light
to medium brownish-gray blebs,
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chEteld-UobiL Figure & Corehole 3L-I (Con.)

V.Description.'
: — Bufﬂ*to-light and some: medium graylﬁh ﬁrown«
QEQY& F?L2-6/% and /3, some 5/Z-5/3Y. Faint irregular
streaked bedding to very fine laminae with common very
fina"loop structures.‘ Rare. very*fine gray streaks.

1,612.5 'I,614L01“i0i1,shale:' Light to madium grayish brown and some: buff
oo i (lOYR 6/2-5/3, sowe 7/2 and 4/3). Failrly distinect lam

. inae with very common fine displacemeants to some very
~ faint atreaked bedding, S

1,614.0 1,61&.3§3;O£1‘sha$&-* Grayzsh ‘brown. (10YR 5/3-4/3). Very faint
- il gtreaked bedding; some very fine dark streaks near
o  base, Rare fine to very small dark dense crystalline

) hr&bS"w L o '

1,614.8  1,616.4 OiL shale: Daxk brownish gray to black (10YR 3/2-2/2;
' © common }/Z from 1,615.0 to 1,615.5); some satiny luster
Cim very'dark zone\k Faint streaked bedding. Very
- gabundant } yerx fine crystalline streaks in very dark
- zome, Watural (?) vertical fracture with muddy browm
coatinga in. upper 0.8 feot. :
{7 Sawple of black oil shale with very fine crystallin
g,f streaks from 1,615.0 feet: X-ray -~ quartz, illite,
i analcite, do{omite, ferroan, feldspar. '
1,616.4 1,617.0 0il shale: Medium te light grayish brown (LOYR 4/3
 upper part to 3/3 and 6/3-6/2 lower part). Very faintly
streaked in upper part to finely laminated in lower
part. Some fine gray silty streaks in lower paxrt.

1,617.0 1,624.0 Mudstone and siltstone:  Buff to light and rare medium
brownish gray (lO0YR and 2,5Y 8/2-6/2, rare 5/2 and
5/3-4/3). Faint to some moderately distinct laminae
and streaked bedding; common very finme loop structures
and displacements, Common light to wedium gray silty
streaks. Rare discontinuous tight high angle fractures.

1,624.0  1,626.0 Mudstome and marlstone: Buff to light and rare medium
browmish gray (2.5Y 8/2-6/2, rare 5/2}. Paintly lam-
inated; common very fine loop astructures.

1,626.0 1,628.0 Marlstone and mudstoue {lean oll shale): Buff to gray-
ish browm (lOYR and 2.5Y 8/2-5/3, very rare 4/3).
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" Dégeription ~ - ,

Fairly distinct laminae with common fine loop struc-
ures and: displacements in upper 0.5 footy very faint
,_dﬁsame&fairIy_distihct;stxeakedibedding;in:other'part_

‘gome. dstorted zones.

Oik shale: Grayish brown to buff (2.57 and 10YR 5/3
and 5/2-7/%, rare 8/2 and 4/3). Faint to moderately
_-distinct.laminae alternating with very thick vexry
*- faintly streaked zones. High angle fracture with very
~ slight brown coatings from 1,629.3 to 1,629.8. Rare
fine to small, gray to dark brownish-gray streaks

and’ blebs in lower part.

1,632.0 - I,635.7  Oi% shale: Medium to rare dark grayish brown (10YR
. =ve oo 843, some 4/3 and rave 3/2 lower part), some thin
~ black streaks in lower 0.2 foot. Very faint streaked
bedding. Some fine to small dense gray to . brownish-
. black blebs and streaks.
. f Sample of oil shale with very emall dense medium
i ' to dark brownish-gray blebs from 1,634.1 feet:
i

- Xrray - dolomite, quartz, analcite, feldapar,
. t1Tlite, pyrite.

1,635.7 =~ 1,639.3 0il shale: Very dark browmish gray and some black
- (XO¥R 2/2-3/2, some 1/2); some satiny luster mostly
_ im upper half. Faint streaked bedding and some very
fine laminge., Fine to coarse hackly fracture; some
~ shaly parting. Very abundant very fine crystallibe
streaks in upper half (like 1,615,0 feet) becoming
sparse- in lower part.

£,639.3 1,640.3 01l ghale: Medium and some dark browmish gray (10YR
4/2-5/2 and 5/3, some 3/2-2/2). Faint gtreaked bedding
and very fine discontinuous laminae. Irregular coarse
hackly fracture. Some fine dense browmish-gray streaks
and small blebs--oceasionally with pyritic rims.

1,640.3 1,642.7 01l shale: Dark and some wedium brownish gray (10YR
3/2, some 2/2 and 4/2-4/3), rare satiny luster. Faint
gtreaked bedding. Sowe fine to small, medium to dark
brownmish~gray dense streaks and blebs.

1,642.7 1,645.7 Qi1 shale: Very dark brownish gray to black (LOYR 2/2-
1/2, some 3/2 upper and lower parts), some satiny
luster. Very falnt streaked bedding and some very
fine laminae. Fine to coarse hackly fracture and some

Illustration No. SBR-4300P (Sheet 97 of 156)

Laramlie Energy Rasearch Center, Laramie, Wyoming May 53, 1971



Cure\sampias from.AtIannia Richfield—Mbhll Eigure & Carehale 31- 34 (Cen }r:

LITHOLOGIE‘ DESGRI?TION‘ 0 SﬁME‘I.E & SUMTIEB-. FQE& ASSME

o Description

1,645.7

1,647.0

1,655.0

1,658.0

1,662.5

.. and; very fine laminae. Irregular thick to papery

- paxting; hackly fracture. Rare fine pyrite lenses.
- Faintly laminated dense brownish-gray dolomite in

. upper 3 inches, Rare diagonal glossy shear surfaces.
© . Sample of papery shale from 1,646.0 feet: ZXeray -

1,658.0

1,662.5

1,663.5

. (coatinga from 1, 6&3 4 to- 1, 644 &,

"~ Stightly concheidal to very irregular fracture; slightly*

?ahﬂly pareing in lower half. Rare fine to small &ens&
Black blebs: and streaks. Very abundant very fine -
“exystalline streaks from 1,644.4 to 1,645.0 (like

¥,615.0 feet). Vertical fracture with muddy bruwn

GiI shale': Dark anﬁ some medium browmish gray (10YR
and 2.5Y 3/2+2/2, some 4/2)., Faint streaked bedding

i tllite, dolomite, quartz, feldspar, amalcilte,
. pyrite,

Clayatone and marlstone: Light and some medium brown-
ish gray to buff (2.5Y 6/2 and 6/1-7/2, some 1OYR
6/2~5/2 in lower part). Faintly laminated and :
‘streaked with fairly common very thick to thin masaive
_bands: falrly common f£ine to 1/2-inch displacements.

‘unctuous. Some gray streaks and layers.

gil shale: Medium and some light brownish gray (1OYR
and 2.5¢ 5/2 and 5/1-6/2 in upper part to 5/2 and 4/2
in lower part). Faint thin to very fine laminaae.
Irregular thick to medium parting (slightly unctuous);
irregular very coarse hackly fracture.

0il shale: Medium to dark browmish gray (2,5Y 4/2-3/2,
rave 5/2y, Faint very fine laminae. Regular to irregu-
lar, shaly to rare papery parting (slightly unctuous);
very Mackly fracture. Rare diagomal glossy shear sur-
faces., Rare fine gray pyritic streaks in upper part,

0il shale: Mediuw to very dark brownish gray (LOYR 4/2-
5/2 in upper half, 4/2 and 4/3-2/2 lower half)., Very
faint streaked bedding in upper part to faint laminae
with some fine displacements in lower part.

[ Sample of dark brownish-gray oil shale from 1,663.3

feet: X~ray - illite, dolomite, quartz, feldspar,
L analeite, pyrite,
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e e Descrxption L
git shalesr Mﬁdium to. some dark grayish brown and huff
o CROYR 4/3-3/3,, some 3/2-2f2 and 6/3-7/2). Paint to
distinct very fine laminae and streaks. Rare thin

' displaced demse grayish-brown dolomite layers apd

) smalL 1enses.,¢qi o

1,664.4  1,665.6 Martstone' Buff ta ‘ean (10YR 8/2-6/3), slightly szlty
' o in=1ightest parts,. Moderately distinet very fine
laminae and some thin to l-inch bands; common very
~ fine Ioop: structures. Some irregular misses and thin
layers of dense sparry browmish-gray dolomite in upper
. party bedding passes through irregular msses without
-g;Lnterrupticn._ Few fine dense black blebs at 1,664.5,

1,665.6 1,667.0~ '0ih shale: Tan to buff apd rare brown (1OYR 6/3-8/2,
rare 5/3-5/4), Distinctly laminated to very faintly
streaked A thin dense dolomite layer at 1,666.1,

1,667.0  1,667.8 Mar:].stone' ‘Like 1,664,4-1,665.6.

1,662.8 1,668.8 011 shale- Buff to brown (10YR . 7/2-5/3 and 5/4, some
. ¢ 43 and 8/2), Gradationally bauded with very faint
" streaked bedding and some very fine laminae with loop
structures, Irregular high angle fracture with some
patchy brown earthy coatings through most of interval.

1,668.8 1,669.8 Mudstone: Very light buff (10YR 8/2, some 7/2). Faint
. vary fine laminae; common very fine loop structures,
Rare fine chalky white and dense brownlsh-gray streaks
and blebs.
i Sample of wmudstone with some fine brownishegray
! and rare white blebs from 1,669.5 feet: X-ray -
i doloulte, quartz, feldspar.

1,669.8 1,671.4 Marlstone: DBuff to some tan (I10YR 8/2~7/2, some 6/3),
skightly eilty., Paint to moderately distinct laminae;
commonr very fine loop structures and displacements.
Rare fine brownish-gray and white blebs as ahovae.

1,671.4 1,673.4 0il shale: Buff to brown (LOYR 8/2-5/3, very rare 4/3),
slightly silty in Lightest parts, Distinetly laminated;
commont fine loop structures and displacements. Rare
fine dense brownish-gray and chalky white blebs in

upper part, Irregular 2-inch buff mudstone layer near
base,
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LITHOLOGIC DESCRIPTION:

Core samples from Atlantic Richffeld-Mobil Figure 4 Corehiole 31-1

A & " Description R

o Oik shales: Medium to rare dark grayish brown (LOYR 5/3
443 and- 4fZ, rare 3/2y. Moderately distinct to faint
. ‘atreaked bedding, Some fine to thin, huff to browaish~
gray dolomite streaks, stringers, and blebs, Very rare -
. fine medium to dark brownish-gray silty blebs. E

1,674.2 . 1,675.5 01l shaler Lizht to medium brownish gray (10YR
. and Z.5Y 6/2-4/2 and 4/3Y. Paint streaked bedding: _
- thick slightly unconformable darker and ligher stringers
ip: lower part. Some fine to very small, demse to very
fine crystalline, light to dark brownish~gray streaks
and blebs,

1,675.5 1,676.5 Qil ghale: Medium and some dark grayish brown to tan
(LOYR 4/3~5/3, some 3/2 and 6/3), PFaint streaked bed-
ding: in thick conformable darker and lighter zomes.
Rare. fine to small, very irregular to round dense
medium to dark brownish-gray blebs,

1,676.5 1,678.5 01l shale: Medium and rare dark grayish brown to tan
. _ and some buff (LOYR 4/3-5/3, some 7/2, rare 6/3, some
6/L-5/1 at 1,677.1-1,677.3). Distinct to faint laminae
and some distorted streaked bedding. Some fine to 3/4-
inch dense medlum to dark brownish-gray blebs and small
gray silty blebs in lowerz part.
/" Sample of small dense dark browmish-gray blebs
| from 1,677.9 feet: X-ray - quartz, trace dolomite.

1,678.5 1,680,0 0il shale: Dark and rare medium brownish zray to black
(LOYR 3/2-1/2, rare 4/2-4/3 upper part). Very faint
streaked bedding. Irregular coarse hackly fracture.
Very regular natural vertical fracture through most of
interval,

1,680.0 1,685.8 04l shale: Dark to medium brownish gray {10YR 3/2-4/2,
gome 2/2). Faint streaked bedding and some very fine
laminae. Irregular to regular, thick to shaly and rare
papery parting; irregular to very hackly fracture. Some
thick grayish-brown dolomitic zones. Common fine dense
brownlsh~gray streaks at 1,680.4. Rare fine to small
dense dark brownish~-gray blebs {like 1,677.9 feat), Some
broken core with muddy brown coatings in lower part,

1,685.8 1,687.8 01l shale: Very dark brownish gray and some black to
some medimm grayish brown (L0YR 2/2-3/2, some 1/2;
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i U DPegeription U o
£3~3£3 at 1,687.5-1,687.6]. Faint: streaked bedding
_gﬂyy&y&TﬁinagIQminaew;_Shalyztm:pagery*partingrand..
haclkly: fracture in upper part to fairly regular thick'
sparting and slightly conchoidal fracture in lower part;
A 1-L/2-inch dense grayish-brown dolemite band with o
faint slightly displaced laminae at 1,686.5. Rare .
- -vexy small dark brownish-gray silty nodules in lower
Cpart. . C
*'q{fSam@léfbf very dark papery oil shale from 1,686.3
3 feetr X~ray - illite, quartz, ferrcan, feldspar,
i dolomite, pyrite.
“r'{fSample of very dark firm oil shale from 1,687.7
., 4 feet:n X-ray - dolomite, quartz, illite, apalcite.

1,687.8 },68%.0 Qil shale: Tan to grayish brown and light to medium
: " brownish gray (LOYR 6/3~5/3 and 2.5Y 6/2-5/2). Faint
- laminae and streaked bedding; common very fine dis-
placements and rare loop structures. Common very fine
- buff slightly earthy streaks. Some fine dense brownish~
~- gray blebs, :

1,689.0 I;Gaéié‘_-cii shéla:',Brdwnish,gray'(2.5Y 5/2). Very faint streaked
' - 7 bedding. Commeon fine buff earthy blebs and streaks
- with dense brownish-gray centers.

1,689.6 1,690.0 01l shaler Medium to rare dark brownish gray (LOYR 5/2-
4/2, rare 3/2Y., Faint very fine laminae and streaked
bedding. Some fine to small, dense to silty, tan to
dark brownish-gray streaks and blebs.

1,690.0 1,691.6 0Qil shale: Dark and some medium brownish gray (LOYR 3/2,
some. 4/2, rare 2/2)., Very faint streaked bedding and
some very fine lamipae. Irregular thick to some thin
parting; irregular coarse hackly fracture; slightly
unctuous. Some natural diagonal to vertical fractures.

1,65L.6 1,693.8 Oil shale: Dark brownish gray (LOYR 3/2-2/2). Very
faint streaked bedding and very fine laminae. Itregu-
lar thick parting; irregular very coarse hackly fracture;
slightly unctuous., Rare very fine silty pyritic streaks
in upper part. Some glossy shear surfaces in lower part.

1,693.8 1,694.8 0il shale: Dark brownish gray (LOYR and 2.5Y 3/2).
Faint very fine laminae and streaked bedding, Shaly
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. From

 Cove: sampl _‘;7fwr__1 _, :-._' fohil Fig & Corehole. 3t-1 (Con.

' “Description ' '
Ty patting, hackly fractura' slightlx )

Jampt 1af“darkar0wnish—gray shala frem 1 694, 5 :
|-« faety. X-ray -~ dolomite, 1Ilite, quartz, feldsparg
- analcite, pyrita. '

1,694.8 'ff,ﬁ9?ﬁﬁ Gil shala' Medium grayish brawu and browniszsh gray o
: e buff (LOYR 5/3~7/2 and 2.5¥ 5/2 and 5/1-7/2 and 7/1).
- Faint to moderately distinect laminae; common very
fine loop: structures and displacements. Small to
l-inch dense brown dolomite nodules at contact with
daxk shale gbove; some thin light browmish-gray to
buff dolomite layers. in middle part. Grayer zones
are slightly siley.

1,697.6- - 1,698,000 0Qil shale: Grayish brown to tan (2.5Y and 10YR 53/3-
T 6/, rare 4/3). Falnt to moderately distinct very
fine laminae and streaked bedding. Common siightly
irreguldr thin to fine buff marlstone layers and
T streaks from I 697.4 to.1,697.8.,

1,698.0 -fl IGQ 0 Mudstone and marlstone (0il shale?): Brownish gray
L - te gray buff and grayish brown to buff (2.5Y and 10YR
5/2«7/1 and 3/3-8/2). Faint to fairly distinct lam-
inae with common very fine loop structures and dis=-
placements; faintly streaked in upper 0.3 foot.
Regular vertical fracture with orange-tan earthy
ceatings through most of interval.
Sample of light to medium slightly brownish gray
(‘ mudstone from 1,699.5 feet: ZX-ray - quartz,
L dolomite, calcite, illite, feldspar, analcite,

1,700.0 - 1,701.3 Oil shale: Medium to light grayish brown and brownish
gray to some buff (10YR and 2.5Y 5/3 and 5/2~6/3 and
and 6/2, some 7/2-8/2, rare 5/1). Moderately distinct
laminae; common very fine loop structures and dis-
placements,

1,701.3  1,702.1 Mudstone: Very light buff (LOYR 8/2), Very faint
very fine laminae and streaks,

1,702.1 1,705.0 Mudstone and marlstone (lean oil shale): Buff to tan
and some brown (l10YR 8/2-6/3 and 6/4, some 5/3-5/4).
Faint to digtinet laminmge; very common very fine loop
structures and displacements.
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'care«samgxés;éiamzaﬁiaﬁfléfﬁiaﬁf&éid@ﬂabﬁf'ﬁignréfi-cafehaié'3141 (Com.)

.. LITHOLOGIC DESGRIPTION OF SAMPLES® SUBMITTED FOR ASSAY

From: <

g

1,703

1,706.0

1,707.0

1,70910

1,711.0

1,714.0

. _;:E&I

1,707.0

1,709.0

1,?11 50.'

1,714.0

1,717.0

o0 Marlstone: Very light buff to some light brownish
- gray: (10YR and 2.5Y §/2, some 7/2-6/2), slightly
_ silty. TFaintly banded to very finely laminated;
© cowmeon very fine loop structures and displacements;

15 'at 1,705.8 (almost a mozalc. breccia).

' Gillshéle: Buff to tan and rare medium grayish brown

- and displaced zones, Rare fine gray silty streaks

" to medtum slightly olive gray (2.5 to SY 6/1-571).

OLl shale: Buff to medium and rare dark grayish brown

I-inch very displaced awmd slightly disorlented zone

- from 1,705.5 feet: X-ray - dolomite, quartz,

i Sample of very light slightly silty marlstone
';’ _calcite} analcite, feldspar,

(10YR. and 2.5Y 7/2-6/3, rare 5/3). Faint to
noderately distinct laminae; common very fine loop
structures. and displacements; some very distorted

‘and. blebs.

0il shale: Buff to medium and very rare dark grayish
brown (10YR 7/2-5/3, rare 4/3-3/2) and some light

Faint to wmoderately distinct streaks and displaced
laminae,

(10YR and 2.5Y 7/2-5/3, some 4/3, rare 3/2), Faint
to woderately distinct laminae; common fine loep
structures and displacements. Some very small to
fine brownish-gray, demse to slightly silty blebs
in lower part.

0il shale: Medium and rare dark grayish brown to some
buff (1OYR and 2,5Y 4/3-5/3, some 6/3-7/2, rare 3/2-
2/2), Faint to distinct laminae; common very fine
loop structures and displacements.

0il shale: Medium to dark grayish brown (10YR 4/3-
3/2, some 2/2). Faint laminae and streaked bedding;
rare fine displacements, Irregular thick to medium
parting and coarse hackly fracture in lower part.
Rare fine dark brownish-gray dense to silty blebs,
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BEE ml'Bescﬁfptiom B - e
- Sample: of medium, to dark oil shale from I,714.3
feety  X-ray - dolomite, quartz, illite, analeit

eldspar,

_Oil shale: . Very dark to some medium brownish gray -
% (I0YR.2/2 and 3/2 in upper part to 2.5¢ 3/2 and some
1 4/2 lower part). Very faint streaked bedding and
 some laminae. Irregular thick to very thin parting;
.. irregular coarse to. sharp hackly fracture; becoming
slightly unctuous in lower part. A I-1/2-inch hard
dense massive brownish-gray dolomite band at base.
" Sample of dark slightly unctuous shale from.
1,718,3 feet: X-ray - illite, quartz, amalcite,
|- - feldspar, dalomite, pyrite.

1,717.0 - 1,719.0

BOTTOM OF PABACHUTE CREEK MEMBER

1,719.0 1,726.0° Claystone (oil shale?): Medium brownish gray (2.5Y
: . ' 4/1. and 4/2-5/1 and 5/2). Faint very fine laminas;
‘some fine displecements., Irregular to some fairly:
regular, thick to medium parting; very irregular
- coarse hackly fracture; slightly unctuous., Some
 irregular broken core pieces.

1,726.0 1,7272.0  Claystone (oil shale?): Medium to light brownish gray
(2,57 and 10YR 5/2-6/2, rare 4/2). Faint very fine
laminae; some fine displacements. Irregular thick
parting; coarse hackly to slightly irregular fracture;
glightly unctuous.

Sample of medium to light brownish-gray claystone

[’ from 1,726.7 feet: X-ray - dolomite, quartz,

illite, calcite, feldspar, pyrite. '

1,727.06 1,730.7 0il shale: Medium to some light brownish gray (2.5Y
5/2, some 6/2-6/1, rare 10YR 5/2-4/2). Faintly lam-
inated and streaked to some nearly massive zones.
Irregular to slightly conchoidal fracture. Rare dense
sllty gray streaks, Some tight high angle fractures
with resinous brown patches in upper part,

1.730.7 1,732.0  0il shale: Medlum browuish gray (2.5Y and 10YR 5/2-
4/2, some 5/3-4/3). Faint to some woderately distinct
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LITHQLDGIQ DESCRIPTION GF SAMPLESrSUEMITTED FO ASS&E

Coxe samplea frouzAtlantic Richfield-MnbiI Figura & Corehole 31 1 (Cou.

e SR Ueacriptinw o

;jlaminaa' some»fine to thin displacements. Rare fine

. buff to gray-buff slightly silty streaks.

E ( Sample of brownish-gray oil shale from 1,731.3
feetr X-vay - dolomite quartz, illite feldspar

y caleite. ;

Lo Frome -

1,732.03-” I, ?34 2 Oilﬁshale* Medium to 1ight brownish gray (2.5Y and
c o 1OYR 4/2-6/2, some 5/1-6/1). Moderately distinct
to faint Laminae some fine displacements and irregu-
lar pinched,laminae. Slightly silty in grayer parts.

1,734.2 1,?3&.& Oil shale: Medium to some light brownish gray and
- . .rare buff (1O0YR and 2.5Y 4/2-5/2, some 6/2, rave 7/2
‘upper part}. Fairly distinct to faint 1am1nae;
common f£ine displacements in lower part. Some fine
light gray slightly silty streaks and laminae. Some
irregular fractured core pileces with orange-brown
middy coatings in upper part,

1,736.6 I,73%.0 01l shale (claystone and mudstone): Medium to Iight

. R ~brownish gray- (275Y and 10YR 4/2 and 4/1-6/2 and 6/1).
 Moderately distinct to faint laminge; common fine to
thin displacements. Common silty laminae and streaks
in upper part becoming sparse in lower part,

1,739.0 1,740.0 01l shale: Dark to light brownish gray and some buff
(2.5Y 3/2-6/2, some 4/1-5/1 upper part, some 7/2 lower
part). Faint to distinct laminae; rare fine dig-
placements., Very common fine 1ight gray to gray-buff
silty laminae and streaks in upper part becoming fairly
sparse In lower part,

Sample of dark to medium brownish-gray oil shale
with light silty laminae and streaks from 1,739,5
feet: X-rvay - quartz, K and Na feldspars, Llllte
dolomite, fevroan, pyrite.

1,740.0 1,741.0 Marlstone and midstone (oil shale?): Buff to slightly
brownish gray (2.5Y 7/2-4/1). Moderately distinct
laminae to very thickly banded. Rare fine light siley
sfreaks in upper part.

1,741.0 1,742.7 1Mudstone and mavlatone {oll shale?): Medium to light
and some dark brownish gray (2.5Y 4/1 and 4/2-6/2),
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EITHQLQGIC‘DESGRIP?IQE:O “SAMPL

Core samples frdm{ﬁﬁléﬁéfeaRihhfieLd ﬁeb£1 Eiéd;e;éféégehoiéji L {Ci

From __To S S ' DEScriptien

I . some: 3L upper party. Very faint to woderately dis-
.6inct laminae in upper and lower parts te faintly
‘“gtreaked and’ massive im middle, Fairly common fine:
“tor thin Ifght ailty laminae and streake in upper and
lower parts. i _

1,742.7 1,746.4 Mudatona' Gray (N 5, some 4, game very slight brown
_ " timt). Very faintly bedded to massive. A 2-inch
- lxrregular brownish-gray dolomite band with commen
~dark platy fragments at top., Some broken core with
middy coatings in lower part,

1,746 .4 1,747.8 Mu&stbnew Gray‘and some brownish gray (N 4-5, some
: IGYR 4{1-5/1) Faintly laminated to massive,

1,747.8- 1,751.0 Mndatone- Brownish gray and gray (LOYR 4/1-~5/1 and
‘ - N 4-5)., Faintly laminated. Some fine to thin light
gray siltstone layers and streaks. Fractured and
broken core with middy brown coatings from 1,748.6 to
1,750.0.

1,751.0 1,753.0 Siltstona~ Medium to some light gray (N 5, some 6,
S ‘¥are 4 upper part). Massive to very faintly bedded-
some faint laminae near top.

1,753.0 1,760.8 Mudstoner Gray (N 5-4; some very slight brown tint),
: Very failntly bedded to massive.

1,760.8 1,766.0 Mudstome: Medium to some dark slightly brownish gray
(¥ 5-4, some 3), Faint to moderately distinct laminae
and handa. Common light gray siltstone laminae.
Irregular thick to medium parting, irregular to coarse
hackly fracture.

1,766.0 1,766.7 tMudstone: Medium to light gray (N 5-6). Very faintly
: laminated and banded. Hard and tight.

1,766.7 ° 1,768.0 Mudstone: Like 1,760.8-1,766.0.

1,768.0 1,770.0 Mudstone; Like 1,753,0-1,760.8.
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LA ey * Description
Mhdaton& and clayatone‘ Medium te. light slightly
- brownlsh gray (¥ 4-6). Faint to fairly distinst
laminae, TIrregslar thick to rare thin parting; very
r'irregular coarse hackly fracture,

1,775.00 . L, 776.6 ;Clayatone “and mudstone‘ Medium to dark elightly brown-
o 7 ishogray (N 5-3), Faintly laminated and banded. '
- Irregular thick to some thin parting; irregular
coarse hackly fracture; slightly unctuous,
. Sample of gray claystone frow 1,775,9 feet:
- X-ra¥- - quartz, 1llite, feldspar, calcite,
o ferroan, pyrite dolomite,

1,776.6  1,778.0 Mudstoue. Gray (N 4-5). Masstive. Falrly hard and
o tight; irregular to conchoidal fracture. WVory rare
: vary fine dark brown resinous blebs.
Sample of fairly hard gray mudstone from 1,777.4
- feet: X-ray - dolomite, quartz, illire, feldspar,
caIcite, pyrlte ferroan.

1,773.0 1,784.0- Claystone Medium gray and brownish gray (N 4~5 and
: o - 1OYR 4/1-5/1). Faint very fine laminae and streaked
bedding; some massive zones In upper part., Irregular
. thick to some thin parting; very irregular coarse
hackly fracture; slightly to moderately umctuous,
Rare broken core with mddy coatings.

1,784.,0 1,785.0 Claystone and muddtone: Medium and rare dark gray
(N 4-5, rare 3; some very slight brown tint). Irregu=-
lar thick.ta medium parting; irregular coarse haeckly
fracture,

1,785.0 1,799.0 Claystone and shale: Medium to rare light and dark
gray and brownish gray (N 4-5, rare 3 and 2,5Y% 4/1-
5/1, rare 3/1 and 6/1). Faintly laminated; rare
massive zones, Irregular thick to thin parting;
Lrregular hackly fracture; slightly to modexately
unctuous. A 2-inch hard dense grayish-brown dolomite
band at. 1,790.6.

1,799.0 1,806.0 Claystone and shale: Medium to some dark and rare
Light brownish gray (1OYR and 2.5Y 4/1-5/1, some
3/1, rare 6/1), Faint to rare moderately distinct
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| LITHOLOGIC DESCRIPTION OF SAMPLAS SUBMITIED FOR ASSAY

Cdiéfaamgfe$‘frcuﬁﬁtiénﬁ _1chf£eId~MbB£irﬁigﬁf@'éiCoréﬁat§ SIQIfCGdﬁ.}” ,

e Prom - . Desecription

- laminae..  Irregular thick te thin parting; irreguian.ﬁjr
*hgckly fracture; unctuous. (Looks like ail shale bug
grab samyfg:gavgvtrace.oil in test tube), SR

1,806.0°  1,811.4 - Shale:r’ Medium and some dark brownish gray (10YR. and o
S s 2.5Y 41501, some 3/1)., Faintly laminated. Irregu-

. lar thin to thick parting; hackly fracture; moderately
‘to slightly unctuous. (Grab sample gave trace oll im - .

U test tube.) :
18114 1,814.5 Claystone and shale: Medium and rare dark brownlsh
: - gray (2.5% 4/1 and 4/2-5/1 and 5/2, rare 3/1), Faint
very.fine laminae and streaked bedding, Irregular
thick to thin perting; irregular coarse hackly fracture;
slightly unctuous. Rare black fish scales and rib
fragments near top. (Crab sawple gave small amount
of oil in test tube.)
[ Sample of brownish-gray shale from I,813.8 fest:
7 K- - X~ray - illite, quartz, dolomite, feldepar.
1,814.5 1,820,0 Claystone: Medium to light slightly olive gray and
.. brownish gray (5¢ 5/1-6/1 and 2.5Y 5/1 and 5/2-8/1
aud 6/2). Faint very fine laminae and some streaked
bedding. Irregular thick to rare thin perting;
irregular very coarse hackly fracture; slightly unctuocus.

1,820,0 1,821.1 Claystone and marlstone: Medium brownish gray to buff
-and gome slightly olive gray (2.5Y 5/2+7/2, aome 5¥ 5/1),
" Paintly lawinated; rare fine to 1/2-inch displacements.
Irvegular to fairly regular, thick to medium parting;
irregular to some hackly fracture; slightly unctuous.
" Sample of medium to light brownish-gray marlstone
from 1,820.9 feet: X-ray - dolomite, quartz,
i, illite, analcite, feldspar.

1,821.1 1,822.0 0il shale: Medium to some dark brownish gray and rare
brown to tan (2.5Y 5/2 and 5/1-4/2, some 3/2, rare
5/3-6/3). Faint to rave distinct laminse. Irregular
thick to thin parting; hackly fracture. Very rare
fine waxy black organic streaks.

Sample of dark brownish-gray oil shale from

1,821.7 feet: X-ray ~ Lilite, quartz, feldspar,

i. dolomite, analcite, pyrite,
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"ﬁiTHéqurcfDmspazamran;omfsgmrﬁES'sugu:TTEq€mqgsAssAYi

Core samplea from Atlantfc Richfleld-Mobil Figure 4 Corehole 31-1 (Con.)

o TN pegerpiption .
Clayatene: Medium slightly brovmish gray ¢2.5Y 5/L-
G, some S/Z-412 lower part), Faint streaked beddin
and very fine laminae. Irregular thick parting; -
izregular and some coarse hackly fracture; slightly
unctuousg, S : -

 From
1,822,

i,822.9 1,8253.0° 0Ll shale: Medium to dark brownish gray (2.5Y 5/2
: . and 5/1-3/2, some 2/2).,  Faint very fine laminge and
streaked bedding. Irregular thick to very thin
parting; hackly fracture. A fine pinch-and-Fwell
dark dense layer at 1,823.1,
Sample of oll shale with fine dense layer from
 L,823.1 feet: X-ray - quartz, analcite, illite,
Lo feldspar, ferrocan, pyrite, dolomite,

1,825.0 1,828.0. 0Ll shale: Dark and some medium brownish gray (2.5¥
o 3/2-2/2, some 4/2-4/1). Faint streaked bedding and
very fine laminae, Irregulsr to regular, shaly to
some papery parting; hackly fracture; unctuous,

1,828.0 1,832.0° 04X shale: Brownish gray (2,5Y 4/2-53/2, slight olive
_ , tint in middle part). Faint very fine laminae.
Irregular shaly parting; hackly fracture; unctuous.
Very rave fine black fossil fragmeunts.

1,832.0  1,833.0 0il shale: Grayish brown (2.5Y and 10YR 4/3-4/2). L
Very faintly bedded. 1Irregular parting and fractuge, ke
Rare very fine davk dense blabs (probably like 1,823,1
feat), o
/ Sawple of grayish-browm oil shale from 1,832.4 feet:
&-ray - dolomite, quartz, feldspar, illite, pyrite.

1,833.0 1,834.6. 0il shale: Medium to dark brownmish gray (2.5Y 4/2-3/2).
Very faint streaked bedding and very fine laminae,
Fairly regular to irregular shaly parting; coarse
hackly fracture; slightly unctuous,

1,834.6 1,837.0 01l shale: Medlum to light brownish gray {10YR and
2,5Y 5/2-6/2, rare 4/2), Faintly laminated te massive,
Irregular thick parting; irregular and some conchoidal
fracture; fairly demse, Some fine dark dense to crystal-
line blebs and streaks, Rare short tight vertical
fractures,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY.

-Cbrafsamgléé;fruﬁaAtiahéiqVRiéEfféid?M6b£I ?igure_&‘Cbrehate 31-1 (Com,} a

From: = o e o o C Deacription
Cuies o 7 Sample of light brownish-gray oll shale with
Sl TGS erystalline blebs from 1,835.0 feet: X-ray -
: : dolomite, barite, analcite, quartz,
1,837.0 1,838.2 011 shale: Medium to dark brownish gray (2.5Y 4/2-

: 3/2, rave 2/2). Faint streaked bedding, Irregular
shaly parting; haeckly fracture, Rare fine dark dense
blebs and streaks. Dense medfum to light brownish-
gray oll shale as above in lower 3 inches. Irregular
vertical fracture through meost of interval is probably
artificial.

1,838.2 i,840.6 0il shaler Dark and some medium brownlsh gray to rare
black (2.5Y and 10YR 3/2-2/2, some 4/2 and 4/3, rare
1/2). Very faint stresked bedding to faint and some
moderately distinct very fine lamipae. Irregular to
fairly regular, thick to very thin parting; hackly
fracture. Rare fine dark dense blebs and streaka,
Very rare fine black fossil fragments,

1,840.6 1,841.7 0il shale: Medium to light grayish brown (LOYR and
2.5¢¥ 5/3-6/2, rare 4/3). Taint to rare distinct very
fine laminae; some fine loop structures and displace-
ments, Irregular very thick parting; irregular to
conchoidal fracture, Rare fine dark dense streaka
and blebs. Some very fine buff streaks and laminae
in lower part.

1,841.7 1,843.7 01l shale: Dark to medium brownish gray and olive gray
(2.5 to 5Y 3/2-3/2). Faint streaked bedding and very
fine lawinae in thick gradational darker and lighter
zones. Irregular to fairly regular thick parting;
slight coarse hackly fracture. Rare fine dark dense
to sillty streaks and blebs, Rare fine columnar
{"'allky") pyrite streaks with gray to black sooty -
matarial,

{“ Samwple of "eilky" pyrite from 1,842.5 feet: X-ray -
i pyxrite, '

1,843.7 1,844.7 01l shale: Dark to medium brownish gray (2.5Y 3/2-4/2,
some 10YR 4/2 lower part). Falnt streaked bedding.
Irregular thick to medium parting; slight to coazse
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o e Description
hagkly fracture. Some wery fine dense ta ailty
gxayiah-brawn.streaks an& bIeba, Ra:& fine "silky'
pyrit& stzeaks.““ : : R Lo

 From o

1,844.7 1,845.9 011 ‘shate: Grayish,brown.to some tan (1O¥YR aud 2.5?
Lo e 443 and &)2-643 and 6/2). Faint to rare distinct :
' laminge and some very faint streaked bedding. Irregu-

lar parting and fracture. Some fine dark dense to
. crystalline blebs in upper part (like 1,835.0 feet?),

" Vertical fracture with very fine patchy chalky buff

- crusts at 1,845.3-1,845.6. Dark brownish-gray nil-

ahala band at L, 845 .6-1,845.7.

1,845.9 L,846.9 ﬂil,shala- Mﬁdium to dark brownish gray and some
: T black (10YR 4/2-2/2, some 1/2). Very faint streaked
" bedding in medium to thin fairly regular to finely-
- interfingered medfum and dark zones. Some fine to
vezy &m&ll dark dense to sllty-cryatalline blebs.

1,846 .9 1,848.5' Dil shaie* VE:y—dark.slight1y<brawnish gray (10YR
S U0 2/%-2/1). Very faint atreaked bedding. Slightly-
- irregular thick parting; slightly hackly fracture.
- Abundant very fine dark dense to silty blebs and
* stweaks In upper part becoming sparse in lower part,
& very flne vitreous black organic layer at 1,847.8.

' Sample of oil shale with abundant very flne sllty-
crystalline streaks from 1,847.1 feet: X-ray -
quartz, illfte, anzleite, feldspar, dolomite,
pyrite, ferrocan,

1,848.5 1,850.5 (il shaler Dark to some medium brownish gray (LOYR
3/2+2/2, some 4/2), Faint streaked bedding. Fairly
regular thick to thin parting; slight to rare coarse
hackly fracture, Very rare fine demse dark to medium
browmish~gray streaks.

1,850.5 1,852.9 0il shale: Medium and some dark brownish gray to gray-
ish browa (10YR 4/2 and some 3/2 in upper part tg 4/2
and 4/3 lower part)., Faint streaked bedding and very
fine laminae, Irregular thick to some thin parting;
trregular coarse hackly fracture; slightly unctuous.
Irregular diagonal glossy shear surface at 1,851.3,

Sample of grayish-brown oll shale from 1,852.4
{ feet: X-ray - dolomite, quartz, illite, feldspar.
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Tey T Deseription S E
1,856.0 . 0L} shale: Medium browniah gray and some olive gray.
i-Q2;5E3412s5£Z-and‘aoma-&Y?&[ﬁ-i!Z}, Very faint . - .
“elightly distorted stresked bedding. Irregular thick
“parting; very irregular very coarse hackly fracture; -
elightly to moderately unctuous, Vertical fracture
. with-very slight varnish~like coatings through most
“. off interval, Uneven sample aplit, I
' Sample of clive-gray oil shale fram 1,854.6 feaet:
'-ﬂ‘,_.-Kﬁray'5JdoIamite,.quartz,_iilite, feldspar.,

. From:.

1,856.0 .- 1,857.0 04l shale: Medium and some dazk brownish gray (2,5Y
S i 442, dome 3/2). Faint streaked bedding. Irregular
- thiek to rare thin parting; irregular hackly frac-
.. ture.. Some fine dense to silty blebs and streak,
. Very rare very fine "silky" pyrite streaks,

1,857.0 1,858.0 0OLL shale: Medium to very dark brownish gray (2.5Y
- and 10YR 4/2-2/2). Faint streaked bedding. Some

2+ fine- to very thin dark dense to crystalline streaks

- and blebs,. . '

1,858.0°  1,859.0 OL1 shale:r Dark brownish gray (10YR 2/2-3/2). Very
: L s faint atreaked bedding, Abundant  very fine dark
- demse to silty-crystalline streaks and blebs {like
1,847.1 feet).

1,859.0 1,860.0 011 shale: Dark to medium brownish gray {lO¥R and
2.5Y 3/2-4/2). Very faint streaked bedding becoming
very finely laminated in lower part, Slightly
lrregular thick parting; irregular coarse to fine and
sharp hackly fracture. Some very fine silty-erystalline
streaks,

1,860.0 1,861.0 0il shale: Medium and some dark brownlsh gray (2,5Y
4/2, some 3/2). Faint streaked bedding, Irregular
thick to medium parting: coarse hackly to irregulax
fracture. A regular 1/2-inch massive olive~gray
band neaxr top.

"~ Sample of magsive olive-gray band from 1,860,0
feet: X-ray - illite, quartz, ferroan, feldspar,
i pyrite, dolowmite,

1,861.0 1,864.0 0il shale: Dark to medium brownish gray (2,5Y and

L1OYR 2/2-4/2). TFaint streakad bedding and very fine
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> zxmomm nxsemwmam OF SAMPLES SURMITTSD FOR ASSAY.

cnre samples from Atiauti Richfiei Wbileigure &-Cerehale 31 I (Gcn¢1

o ' "Beseription

fﬂmina&u Falrly regular thick to thin parting;
ralight to coarse hackly fracture. Common very fine
. exystalline stresks {n some .zones in upper half" Clike

: ﬁ G4, 1 feet}. *Some broken core in lower party

o Bpem T

1,864.0 - 1,865.0 oLl shale- Dark and rare medium=brawnishﬁgray (10YR
: o .. sod Z.3Y 2/2-3/2, rare 4/2). Very faint streaked
. bedding; some very fine diatinet light gray laminase
_in lower part. Pairly regular thick parting; slightly
- hackly fracture. Rare very fine denae to ailty-
;fcrystaltine streaks.

1,863.0¢ 1,866.3 Gil shale- Dark ta some medium brownish gray (2,57
, . :v.‘12£2~3£2, gome 4/2%, rare 5/2-5/1). Vexry faint to
" some- moderately distinct very fine laminae. Regular
to irregular, thin to thick parting, Very rare fine
pyrite streaks, Some broken and mixed up core with
_vertical muddy fr&cture surfaces, .

1,866.5 1386?}5.;'0L1 shale- Dark brawnish gray (2.5Y and 10YR 2/2-
... .3/2). Faint streaked bedding and very fine laminae.
. Regular thick to thin parting. Vertical fracture with
' unddy coatings through interval,

1,867.5 1,869.6 04l shaley Mhdium to some dark brownish gray and gray-
ish brown (2.5Y and 10YR 5/2 and 5/3-4/2 and 4/3,
spme 3/2). Faing atreaked bedding and very fine
laminae; some thick banding in upper part., Irregular
broken core pleces in upper part; thick to thin part-
" ing and coarae hackly fracture in lower part.,

1,869.6 - 1,870.6 0Ll shale: Very dark brownish gray to some hlaek (1OYR
2/2, some 3/2 and 1/2). Very faint styeaked bedding
and some laminae, Falrly rsgulax thick to thin parting;
coarse hackly fracture, Very rare small dark dense
blebs.

1,870.6 1,871.6 01l shale: Dark browaish gray (10YR 3/2, some 2/2
upper part}. Faint streaked bedding. Ragular thick
to rare thin parting; coarse hackly fracture, Rare
fine: dark dense blebs.
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From

11 shale: . Dark to medium brownish gray (10YR and - )
Zgi@“ﬁ!E-@éZ}gfiFaint.streaked;bedding,an&"verﬁ?'““‘”

-fine laminse.” Fairly regular to irregular, thick L

- o thin parting; coarse to some gharp hackly frecture.

. Sowa very fine crystalline streaks.

- -{ Sample af ofl shale with very fime crystalline -

| atreaks from 1,872,6 feet: X-ray - quartz, illite, -
 ~analcite, feldspar, pyrite, ferroan, dolomite, ‘

1,873.6 1,875.0 Claystome and oll shale; Mediuw to some light gray
o - claystone (N 5, some 6) and wmedium to dark brownish~
" gray oll shale (2.5Y 4/2-3/2)., Banded to laminated
~ elaystone with common very fine distinet brownisgh-
- grey laminae; a thin very finely laminated oil-shale
band at 1,873.9 and a very thick zone at 1,874.2-1,874.7 ..
Irregular thick to some thin parting; irregular to ,
codrse- hackly fracture,
/" Sample of gray claystonme from 1,873.7 feet: X-ray =
. quartz, illite, dolomite, feldspar, pyrite,
- ferroan, '

1,875.0 1,876.2 Ot shale:r Dark to medium brownlah gray (2.5Y and
o JOYR 3/2-4/2). Paint very fine lamfnae. Regulazr
to irregular, medium to thin parting; slightly
irregular to coarse hackly fracture,

1,876.2 1,877.8 Claystone with few thin oil-shale zones: Like 1,873.6«
1,875.0 feet.

1,877.8 1,879.1 01l shale: ILike 1 §73.0-1,876.2 feet with common very

b
fine gray claystoue laminae and rare thin bands,

1,879,1 1,881.8 0il shale: Medium to very dark brownish gray (2.5Y and
IOYR 4/2-2/2). Faint very fine laminae and streaked
bedding. Fairly regular to Irregular, thick to some
thin parting; irregular coarse hackly fracture, Rare oy
black fossil fragments, A 1-inch hard dense brownish- u{i

‘gray dolomite (?) band at 1,880.4, S

1,381.8 1,882.1 Dolomite: Grayish brown to brownish gray (10YR 5/3
upper part to 4/2 and 4/1 lower part), Very fine
blebby texture in upper half; dense and massive in
lower half, A thin slightly lrregular dark oil-
shale layer 3/4 inch above base. Regular contacts
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Care samples from‘Atlan:ic Richfield«Mbbii thura 4 Corehole 31 1 (Con 1

LiTHBLﬂGIﬂ DESCRIPTIQH GE‘SAMPLES.SUBMITTED FOR ASSAE

_From

Te . o Deerintion

1,882.1

1,886,0

1,887.3

1,890.3

1,890.6

1,886.0 _foil shale; Medium to dark brownish gray (LOYR and

1,887.3 041 shale: Medium to dark brownish gray (10YR 4/2-3/2,

m.wtth oil ahal& abova and below. Irregular high S
angla fracture with slight oily stains in upper half]
7 { Sample of grayish-browm blebby dolomite from
b 1,88L.9 feet: X-ray - dolowite, amalcite,

) feldspar) quartz, ferroan.

['Sample of dense massive brownish-gray dolomite

from 1,882.0 feet: H-ray - dolomite; some
quartz, analcite, feldspar,

2.5¢ 4/2-2/2, some 5/2), Faint streaked bedding to
faint and rare distinet laminse. Irregular thin to
thick parting; sharp to coarse hackly fracture, Rare
thiz to. fine brownish-gray dolomite layers and streaka
in upper haif;

- some- 2/2)., Faint very fine laminae and streaked bed-
~ding. - Irregular thick to medium parting; irregular
slight te coarse hackly fracture,

1,890.3 o©il shale*- Very dark to medfum brownish gray (10YR
- 2{2-4/2}, Faint streaked bedding and faint to some
moderately distinet very fine to thin laminse, ¥Fairly
vegular thick to thin parting; irregular slight to
rare coarse hackly fracture. Rare fine silty pyrite
blebs and streaks. Abrupt change from dark to lighter
aoil shale af base.

1,890.6 01l shale: Medium brownish gray (IOYR and 2.5Y 5/2-
4/2}. Very falnt streaked bedding; fairly distinct
very fine displaced laminae in upper 1/2 inch. Some
fine dark silty pyritic blebe in lewer part. (Core
ends. at base do not f£it together,)

1,894.0 0il shale: Dark to wedium grayish brown (10YR 3/2-4/3).
Vary faint streaked bedding. Irregular parting and
fracture, Fairly abundant fine and rare small dark
dense to silty-crystalline blebs, A very fine black
cealy streak with colummar (“"silky") pyrite and sowe
very fine adawsntine aclcular to lath-shaped crystals
st 1,893.8.

Sample of small dark dense bleb with some oil shale

from 1,892,4 feety X-ray - quartz,
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LITHOLOGIC DESCRI?TIGN’OE SAMPLES SﬁBMITTEB”FOR.ASSH?.;

Cot&‘samplea frommAtlantiq Richfield-MobiI Figure 4 Cd:ehole 31 1 (Coﬂ»)

Deacription

From:

1,894,0 © 1,896.0  Oil shale: Dark to medium brownish grey (LOYR 3/2-4/2).

1,896.0

1,900,0

1,901.0

iz Sample Qf black pyritic streak with very fine
- meleular crystals frow 1,893.8 feet: X-ray -
pyrf-ta.

Faint streaked bedding. Irregular to regular, thick

to-some thin parting; irregular to goarse hackly frac-

ture. Souwe very fine to rare thin dark dense to silty-_”
"a:ystalliue streaks : :

1,897.00 0il shale: Medium to dark brownish gray (lOYR and 2.5¢
o Af2-3)1%, vare 5/2-5/3). Faint streaked bedding and
very fine laninae. Regular to irregular, thick to
. thim parting; irregular hackly frscture. Some very :
_ fine-crystallina streaks in upper part, A l-inch i
; SampIe—of dark gray stringer from 1 896.7 féat:
'[ﬁ x-ray - analcite marcasite, pyrite feldspar.

1,900,0 oLt shale: Medium to dark brownish gray (10YR 4/2-3/2).
.- Faint streaked bedding and sowe very fine laminae,

- ‘Regular to very irregular, thick to thin parting;
irregulaxr hackly fracture, Rare fine to thin dark
dense streaks and blsbs. A very thin buff tight sandy-
textured layer at 1,897.5 with a very fine yellowish-
buff earthy layer at top.

1,901.0 Oil‘ahale: Dark to medlum brownish gray (10YR 3/2-4/2,
some 2/2). Faint very fine laminae and streaked hedding.
Irregular thick to thin parting; hackly fracture.
Some very thin to fine dark dense streaks and blebs,
& very thin irregular pale yellow earthy te silty layer
with dense buff blebs at 1,900.3.

Sample of thin pale yellow layer with small amount
of oil shale from 1,500.3 feet: X-ray - ferroam,
faldspar, analeite mixed layer clay, kaolin,
quartz,

1,902,2 0Ll shale: Very dark brownish gray to black (loYR 2/2-
1/2), some satiny luster, Very faint streaked bedding.
Slightly irregular thick parting; irregular fracture.
(ccagional fine to small dark dense to silty blebs and :
styeaks, e
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 LITHOLOGIC DESCREIFTION O

ASBAY

 €are samples from Atlantic Rlcheleld-vobil Flgure § Corshole 31-1 (Con.

: medium brownish gray (1GYR 3/2~
442, some 2/2 uppey part); some gatiny and rare .
Tesinous luster. Faint to moderately distinct streaked
bedding i{n thick darker and lighter zomes. Some small
to fipe dark dense blebe and stxeaks. L

1,903.9  1,906.8  0il shale: Dark and some medium brownlsh gray (LOYR

et ead 2.5% 3/2,  some 4/2 upper part), Faink streaked

. bedding and some very fine lsminae. Slightly irregue .
~ lar thick to aome thin parting; slightly irregular

“: - b rere hackly fracture. Rare fine dark to medion

~ brewnlsh-gray, dense to silty and pyritic streska,

1,906.8 . 1,907.1 O4il shale: Grayish brown (10YR 4/2-3/3), dolowmitic.
o - Faintly styemked to usssive, Slightly concheoidal
. ‘frmeture, Some. ixrregular tight high angle fractures
i lower part,
{7 Sample of grayish-hrown oil shale from 1,907.0 feet:
o &;~L'xhrag_—’dulomite, quartz, K

1,907,1 1,913.0 041 shale: Medium to dark brownish gray (Z.5Y and
o Cooo o 1OYR4/2-3/2Y, Faint very fine laminae and streaked
bedding. Irregular to fairly regular, thiek ro
wedium parting. Abundant ostracods (?) on aome
parting surfaces,.

1,913.0 1,914.5 Oil ehale: Brownish gray (10YR 4/2-4/1). Faint very
fine laminae,. Regular to irregular, medium to thick
paxrtiag.,

1,914.5 1,915.7 0il shale: Derk to some wedlum brownish gray (10YR 3/2.
3/1, some &4/2-4/1). Failnt very fine laminae and
streaked bedding. Regular thick to some thin parting.
Common very fine dark crystalline streaks.

Sawple of oil shale with very fine erystalline
{’ streaks from 1,915.2 feet: X-ray - quartz, iLllite,
analcite; pyrite, feldspar, dolomite.

1,915.7 1,916.3 0Ll shale: Medium to dark grayish brown (10¥R 4/3-3/2,
vare 5/3). Faint very fine laminae, Slightly irragu«

lar thick parting; alightly conchoidal to irregular
fracture,

1,916.5 1,917.5 0il shale: Very dark brownish gray (lOYR 2/2.3/2),
Faint streaked bedding. Irregular thick parting;
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BI&H@KOGI@ BESCRIPTIQN 0F SAMPLES SUBMITTEB’FOR 3&?

Core 3amples from:ﬁtlanufa_Eichfiaid-Mbbtl-Figure'4;cﬂreha!e 31~I (cona

' AP - éneaeription s B
inghtIy 1zregular and hackly fracture. Rare fine
&ark deuae to siIny-crystalline atrenks andzblebs&_

ol ahale- Dark ta medium brownish gray (IOYR.3[2--

4f2) .. Very faint streaked bedding. Irregular to -
regular, thick to medium parting; irregular alightl
ta coarse hackly fracture. -

1,917.5  1,918.5

'Oilfahale: Bruwnish gray (10YR to 2.5Y 4/2). Faint
s atreaked bedding. Regular to irregular, thick to” thin
.- parting; irregular coarse Hackly fracture. Rare -
+ gloasy shear surfaces, Very rare "silky" pyrite
gtreaks in upper/part. Artificial (?7) vertical-fr&c-
Eurea th:uughout. R

1,918.5  1,922,5°

.

1,922.5 1*924.Q~]1Q£¥‘shale; Brownish gray (lOYR and 2,5Y 4/2-4/3)
' Faint atreaked bedding, Irxegular parting and frac-
. w:tmre, Some fine-dark silty blebs and streaks, - -
_Artifieial (7} vertical fracture through moat of
'“interval. :

- 1,924.0 1,925.6 Qilashale- Browniel: gray and grayish brown (2.3Y and
- . LOYR 5/2 and 3/3-4/2 and 4/3), Faint laminse and
- streaked bedding; contorted in middle part. Irregular
parting and fracture, Fine dull black streak with
abundant very finﬁ adamantine latheshaped crystals at
top.
" Sample of regularly laminated brownlsh-gray oil
shale from 1,924.2 feet: X-ray - dolomite, quartz,
L1lice, feldspar.

.g,-‘uwu-

1,925.6 1,926.6 011 shale: Brownish gray (2.5Y and 10YR 4/2), TFaint
: streaked bedding. Some fine dark silty blebs and
&txaaks,

1,926.6 1,927.8 Gil shale: Medium to dark brownish gray, some brown
: in: lower part (1OYR 4/2-3/2, rare 2/2, some 4/3- 4/4);

- rare sétiny luster, Faint streaked bedding ko very
fine laminae, Fairly regular thick parting; sliphtly

irregular and conchoidal fracture. Rare very fine -

crystalline streaks, '

1,927.8  1,928.8 0Ll shale: Very dark brownish gray (10YR 2/2-3/2),
some satiny luster. Failnt streaked bedding and verxy
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LITHOLGGIC DESGRIPTION OE &&MPLES SUBMITTED FOE,ASSKYi.

Core samples frcm Atlanzia Riehfield-ﬂcbil Eigure 4 Carehale 31*1_(Con4}

From Tao - e Deacripkion B
. H - -fine laminae; HNegular thick to some thin parting;
""r  wery alfight to some sharp heckly fracture. Some fine
‘dark densme stresks. Some thin zones with abundant"
very fine dark crys:alline streaks in upper part (ke
- 1,915.2 feet).
' Sample of very dark oil shale from 1,928, 4 faety
i X~ray - quartz 11lite, dolomite, feldspar,
pyritef T '

1,928.8 1,930.0 011 shale- Dazk and rare medium brownish gray (IUYR
342-2/%, rare 4/2-4/3), rare satiny luster, Faint
‘aud rare moderately distinct very fine laminae to.
vary faint streaked bedding. Fairly regular to '
irregular thick parting; slight coarse hackly fracture.
Rare fine dense to silty-cryatalline streaks, :

1,930.0 1,931,080 0il shale: Dark brownish gray (10YR 3/2-2/2)., Faint
streaked bedding. Rave fine dark dense streak.
Broken core and rubble; uneven sample split.

1,931.0 1,932.0 0il shale: Dark brownish gray (10YR 3/2)., Very faint
' styeaked bedding. Irregular to fairly regular, thick
te medium parting; irregular coarse hackly fracture, -

Rare fine dark ailty pyritic blebs and atreaks,

1,932.0 1,934.4 0Qil shale: Very dark brownish gray to black (1OVR 2/2-
: E/2, some 3/2); common satiny to sowe reslnous luater,
' Falnt streaked bedding and some very fine laminae,
Rare fine dark dense to silty atreaks and blebs. Few T
thin zones with abundant very fine erystalline streaka o
in upper part. i

1,934.4 1,936.5 0il shale: Dark to medium brownish gray (LOYR 3/2-'
4/2, some 2/2 upper part); some very fine resinous
black atreaks in lower part. Faint very fine laminae
and streaked bedding, Rare fine to thin dark dense

. streaks and blebs. Some irregular glossy shear
“surfaces in wmiddle part. GCrayish-brown dolomitic
zone in lower 2 inches,
“"  Sample of very thin dark dense streak with some
‘ oll shale from 1,934.6 feet: X-ray - quartz,
{ ferrocan, trace dolomite,
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LIEHOLOGIG’DESGRI ION.Ol SAMPLES SUBMITTED FOR ASSHT

Gore.samples Erom.&tlantic i _hfieldrMbbLI Figure & Corehole 31 b3 (con }

Description
COEL ah&le' Dark &nd gome. medium brownish gray ¢(10¥R
ad: 2.5% 3/2-%({%, some &/2 upper part); rare satiny :
. foster in lower part., Faint streaked bedding. Slightly
- frregular thick to thin parting; hackly fracture. Rare.
' fine dense pyritic stresks, A very thin columpar
e”ailky"} pyrite'streak at 1,936.7.

1,937.7 1 938.? Oil shale- Dark brownish gray to some black (10YR 3/2-
: : : - 2/2, some 1/2); very common satiny to resinous lustar.
Faint very fine laminae and streaked bedding; zome.
- fine loop structures, Rare fine silty pyritic streaks,
[ Sample of datk resineus oil shale from 1,938.0
feet: ZX-ray ~ illite, quartz, feldspar, pyrite,
{ ferrosn, dolomite, »

1,938.7 1,939.8 (il shale: Very dark brownlsh gray aund rare black (LOYR
- Zf2-3/2, rare 1/2), rare satipny luster, Faint stresked
bedding and very fine laminae, Rare fine demse dark
- te-medium brownish-gray streaks--some with pyritie
riws. Irregular i-inch yellowish-buff earthy band
at 1,939.4.
- Sample of yellowish-buff earthy band from 1,939.4
feet: X-ray - wontmorillonite, analcite, ferroan,
feldspar, quartz, '

1,939.8 1,941.8 0il shale: Dark to medlum brownish gray (10YR 3/2-4/2),
Very faint streaked hedding to very fine laminae,
Irregular thick to thin parting; hackly to irregular
fracture; slightly unctuous, Very rare fine grayish-
brown crystalline atreaks. A fine colummar pyrite
styeak at 1,941.6. o

1,941.8 1,942.3 011 shale: Brownish gray (10YR 4/2-5/2), dolomitic.
Very faintly bedded with sowe very fine fairly dig-
tinet brewm to tan laminase. Dense and heavy; slightly
conchoidal fracture,

1,942,3 1,945.,0 "011"shale: Medium to dark brownish gray (2,5Y to 10YR
4/2-3/2y. Very faint streaked bedding., Irregular
to fairly regular, thick to thin parting; irregular
sllght to ccarse hackly fracture, Very rare fine
columar pyrite streaks,
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LITHQIQGIG DESCRIPTION OF'sAMELES BEBMITTED'FOR,ASSAﬁ

Core aample& £t0m>AtLantic Richfield-ubhit Figure 4 Corehole 31-1.(00n.) _

s Deacriptinn ' A
i1l shaley Dazk to some medium brownish grag‘(lﬂfn
‘32242, some 4/2}. Faint streaked bedding and .
" fine 1am1naa and some thin to l-inch bands.,. Sligﬁtly
iryegular thick parting; slightly hackly fracture, .

- Raxe fine blebhy resinous black streaks {fosail frag»-
manta?} =

- Sample of da:k browniah—gray 0il shale from
, 1,945.5% feet: X-ray - quartz, illite, dolomitae,
; ‘ pyrita feldspar, ferroan. R

1,946.2 1,949.0 0il sh&le{ ‘Dark Brownish gray (10YR and 2,5Y 3/2,
rarxe 2/2).  TFaint stresked bedding and very fine lam-
inae, Fairly regular thin to rare thick parting;
coarse to slight hackly fracture; slightly unctuous

~ in lower part. Rare very fine dark dense streaks in
upper part.

1,949.0 1,954,2 011 shale: Dark to medium brownlsh gray (1OYR and

o ' 2.5Y 3/2-4/2), Faint streaked bedding and very fine
laminne, TIrregular to regular, thin to thick parting;
izregular ceoarse hackly fracture; slightly unctuous.
Vertical fracture with muddy coatings frowm about
1,949.5 to 1,950.9. A thin pinched gray ailty layer
at. 1,954.0.
(‘ Sampla of thin gray stlty layar with scme oil shale

from 1,954.0 feet: X-ray - dolomite, marcasite,

Eﬁ pytiﬁe, quartz, feldspar, analcite.

1,954.2 1,956.2 0il shale: Medium to very dark bwownish gray (10YR
and 2,5Y 5/2-2/2). Fairly distinct to very faint,
thin to very fine laminae; some very fime to thin loop
structures and displacements, Irregular to regular,
thick to thin parting; slightly irregular to hackly
fracture, Vertical fracture with slight vitreous
black organic coatings in lower helf.

Sample of wmedium to dark lawinated oil shale from
[. 1,955.2 feet: X-ray - illite, quartez, dolcmita
feldspar, ferroan.

1,956.2 1,957.2 0il shale: Derk to medium brownish gray (lOYR 3/2-4/2,
rayxe 2/Z upper part). Faint to some moderately din-
tinct very fine laminse. Fairly regular thick to rare
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BITH@LOGIG DESGRIPTIG& OF“S&MPLES SUBMITTED FOR,ASSE? e

Core: samplas fzam-AtIantig.Eichfiel&-MbbiL.Figure 4 cOrehole 31- I,(Cnn.}a

SR Deacription R
tﬁin p&rting, altght to coarse hackly £racture.:
'ine - dark dense’ Isyers at 1,956.4 and 1,956.5;
- vare very fine streaka elsevhere. '
* " sample of oil shale with fine dark dense layer
';E_ from 1,956.4 feet: X-ray - analeite, quartz,
}4 faldapar fe:roan, pyrite,

From

1,957.2 1,958.6 011 gshale: Daxlk and rare medium brownish gray (10YR
S 322 f2, vare &4/2 upper part). Faint very filne lam-

inae to very faint streaked bedding. Irregular to

- regular, thick to thin parting; irregular coarse

= heckly fracturs, Some Lrregular discontinuous tight
. high angle fractures in uppér part. A l-inch pinched
very finely laminated brownlsh-gray dolomite band at.
%,957.4. A fine blebby resinous black pyritic streak

. at 1,958.3 (possibly fish fragments), (Saumple does

" not look leaner than above as indicated by assay.)

1,958.6 1,960.0 0Oil shale: Very dark brownish gray to some black (I0YR -
. 2/Z, some 1/2 lower part). Very faint streaked bed-
ding. Regular thick to rare thin parting; slightly
hackly fracture.-; Rare very fine silty-textured pyrite
strealks., '

1,960.0 1,963.0 0il shale: Very dark brownilsh gray to black (10YR 2/2-
1/2); common satiny luster, some resinous streaks near
base, Very faint streaked bedding, Regular thick
parting; sllightly hackly fracture, Some fine dark
dense lenses and streaks in upper part. Abundant _

 fine dark cryatalline streaks in middle part.
Rare flne silty pyritic streaks in lower part.
Sample of oil shale with abundast very fine crystal-
line streaks from 1,961.5 feet: X-ray ~ quarta,
; illite, analcite, feldspar, pyrite, ferroan,
{ dolomite, ‘

1,963.0 1,964.2 0il shale: Dark to medium brownish gray (1C0YR 2/2-4/2,
rare 5/2); some satiny to waxy streaks, Very faint to
gsome moderately distinct very fine laminee and streaked
bedding; common fine to 1/4-inch loop structures and
displacements. Falrly regular to irregular thick part-
ing; irregular and slightly hackly fracturs,
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*" Deseriptfom o il

il shale: Dark to some medium brownish gray and rare
lack (10YR 2/2-3/2, some 4/2, rare 1/2), rare satiny
luster. Faint very fine laminae and streaked bedding,.
Regulaz'to_irregnlarx_thick te some thin parting; _
;.- alight to coarse hackly fracture. A very thin resin-
-/ OUS. to wary black organic streak at 1,964,3 (fossil
.., fragments?); sowe very fine black streaks in lower

.. part. A 3-inch brownish-gray to brown (10YR 4/2-4/3,
<+ some 5/4) irregularly bedded band at bage. ‘ B
Sy f’SﬂmgIa of thick brownlsh-gray to brown band from _
P 1,965.9 feety X-ray - dolomite, trace quartz.

1,966.0  1,967.0 OLL shale: Very dark to some medium brownish gray
_ - -, and black (10YR 2/2-3/2, some 4/2 and 1/2), rare
_eatiny luster. Faint very fine laminae and stresked
' bedding; some fine to thin displacements and rare
.. loop structures. Slightly irregular thick parting;
. slightly hackly fracture, Rare fine resinous black
~ blebby fosail (?) streaks,

.32 and some 4/2 upper part to 3/2 and 2/2 lower part).
. Faint stresked bedding, Irregular to regular, thick
to rare thin parting; coarse to slight hackly fracture.
_Rare fine pyrite streaks and blebs becoming moderately
abundant in lower part.

1,92.0  1,970.3" 0il shale: Dark and some medium brownish gray (1OYR

1,970.3 1,971.6 0il shale: Medium to rave dark grayish brown and rare
tan. (10YR 4/3-5/3, rare 3/2-2/2 and 6/3, some 5/1-4/1
in lower 0.2 foot). Faint atreaked bedding to mod-
erately distinct laminse; some fine loop structures
and displacements, Irregular to some very regular
thick parting; slightly irregular fracture. Rare fine
to small dark dense to silty streaks and blebas,

" Sample of grayish-brown oil shale from 1,971.3
! feet: X.ray - dolomite, quartz, illite, feldspar,

.

1,971.6  1,973.8° 01l shale: Dark browmish to almost neutral gray (10YR
3/2-3/1). Paint streaked bedding and very fine lam-
inae. Regular thick parting; slightly irregular frac-

ture. Some zones of abundant very fine crystalline
streaks,
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Core samples from‘AtIanzia _

LITHOLQGIG DESCRIPTIOR,QF SAMPLES SUﬂMITTED’FGR ASSA?“

| F;.-Qm; 5

Descriptien

}. > 975' . &“

1,977.9 -

1,979.0

1,981.0

.6 0Ll shale: Dask brownish gray (10YR and 2.5¢ 3/2}

TR commmnly pyritic..

- textured layer at 1,977.0.

Sample oﬁ dazk almwost neutral gray ehaxe from
1,972,.1. feat: X-ray - {llite, quattz, dolumita
‘ifeldspar*.gyrite. '

Faint very fine leminae and stresked bedding, ‘Regular
thick to medium parting; slightly irvegular and hackly
fracture, Abundant very fina crystalline straaks~-

Sample of oil shale with abundant very fine cryatal-

;iine streaks from 1,973,9 feet: X-ray - quartz,
? fllite, aragonite, anaicite, pyrite, feldapar,
fon calcita dolomita,

Oil shala- Derk brownish gray (10YR 3/2), Faint
streaked bedding. Regular thick to some thin parting;
slightly hackly fracture. Some very fine crystalline
streaks, Rare fine silty pyritic streaks becoming
abundant in lower 0.3 foot. A fine tan tight sandy -

%*Sample of oil shale with fine pyritic streaks from
o LR feats X-ray - quartz, illite, pyrite,

‘ ferroau, dolomite,

0il ehale) Dark to some medium brownish gray (1l0YR
3/2, some 4/2-4/3). Faint streaked bedding. Slightly
irregular thick to medium parting; slightly hackly
fracture. Rare very fine silty pyritlc streaks, Very
rare fine round dark resinous blebs,

0il shale: Dark to some wedium brownish gray (10YR
and 2,5Y 3/2, some 4/2, rare 5/2 lower part). Faint
streaked bedding and very fine laminse, Fairly regular
to irregular, thick to thin parting; irregular slight
to coarse hackly fracture. Rare very fine gilty pyritic
streaks. Rare fine resinous black blebs and lenses,.

01l shale: Medium to dark brownish gray (2.5Y 5/2-4/2
upper part to 3/2-3/1 lower part)., Faint very fine
lamingae and stresked bedding., Regular to irregular,
thick to wedium parting; slightly irreguler to irregu-
lar coarse hackly fracture, A very small tan lense at
1,981.1. Some irregular broken core pieces.
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g EITHGLQGIG DESCRIPTION GF 3AMPLES SUBMITTEB FOR,ASS&%

Cone—sample& frou:Atlantic Richfield-Mohil Figure & Corehole 31w1 (Gon.)

- From: - - Toe G A K Deacription ‘

- 1,982.0 1,997 -Glaystene: Medium gray (¥ 5-4) with variable amounts
R T % of medfum to dark brownish gray {2.5Y 4/2-3/2). Faing

" to: some moderately distinct laminge and some irregu-
" lar streaked bedding; some nearly massive zones. in

- lewer part. Very lrregular thick to thin parting;

-, very irregular coarse hackly and sowe conchoidal
fracture; unctuous, Commonly badly broken gnd wixed

- up from handling.  Some muddy fracture surfaces in

-+ lower part. '

1,997.0 2,009,0 DMudstone and siltstone: Medium to light gray (N 3-6,
raxe 4; very slight brown tint), Faintly streaked
to nearly massivé; seme irregular to very dlstorted
bedding. Irrepular very thick parting; irregular to
fairly regular fracture, Some claystone as above in
upper part. Some medium to dark brovmish-gray claysgtone
at 2,002.0-2,002.7 (grab sample gave coaly odor and
trace oll in test tube).

2,009.0 2,012.0 Claystone and wmudstone: Light to medium gray (N 6-3,
: some 4; slight brown tint). TFaintly streaked to
massive, Irregular parting and fracture. Rroken
core in upper part.

2,012.0 2,015,2 Siltstone and very fine sandstone: light brownish gray
(2.5¢ 6/1-6/2). Massive with some very faint streaks,
Irregular very thick parting; slightly irregular frac-
ture, (Spot sample from 2,014.6 gave small amount of
light oil in test tube.)

2,015.2 2,017.0 Mudstoner Medium to some light slightly browmish gray
(2.5 5/1, some 4/1 and 6/1), Faint streaked bedding
and some digstorted and displaced laminae, Some broken
core,

2,017.0 2,018.4 Siltstone and some very fine sandstonme: Like 2,012,0-
2,015.2 feet,

2,018.4 2,019.7 1Mudstone: Medium to light gray (N 5-6; very slight
brown tint), Falntly atreaked; some fine very dark
carbonaceous streaks in upper part. Irregular parting
and fractura. Light brownish-gray tight silty dolomite
in lower Q.2 foot,
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:*Deacriptian o :

. Mudstone: Medium to light elightly olive and some
‘brownish gray with abundant fine to very thin black
‘atveaks (5Y 5/1~6/1, some 2,5Y 6/2-5/2, 2/2-2/L streaks
Ehintly'streakedﬁmudstone; very abundant very fine
to- 1/4-inch black streaks and irregular layexs becomin
-spayse. in lower half foot. Irregular parting and k
'fracture. SR :

2,021.0  2,001.5 Dolomite: Brownish gray (10VR 4/2-4/1). Very fafnt
- © oo . o bedding inclined ahout 15-20 degrees. Dense; slightly
'&x£1taguiat‘and.canchoidal fracture., '

2,021,5 2,023.0 Qik shale- Madium to dark brownish gray and aome black -

SRR - {1OYR and 2.5Y 5/2-3/2, some 2/2-1/2). Paint to mod-
erately diatinct very fine slightly irregular to

cantorted Iaminae. _ Some mudstone as above and below,.

2,023.0 2,026.4 Hudﬁton&- Medium to. some light gray (N 5, some &; sone:

...t slight brown tint). Faint streaked bedding; some
fine streaks and thick shredded stringers of oil shale
~ as above {n upper part. Very irregular parting and
L fractune. o

2,026.4  2,026,9 'OiI.shaIa: Black to very dark brownish gray (2.5Y 1/2-
2/2}; some alight satiny luster, Very faint streaked
bedding and very fine laminae becoming slightly curved
and inclined in lower part. Slightly irregular thick
parting; slightly hackly fracture, Some irregular
fine to 3/4-inch siltstone streaks and stringera near
top and bottom.

Sample of black ofll shale from 2,026.6 feet: ZX-ray -

j quartz, illite, dolomite, feldspar, ferroan, pyrite,

). kaolinm.

2,026.9 2,027.4 Dolomite: Medium and rare light browmish gray (l0YR
52, rare 6/2). Very faint slightly curved to fairly
regular streaks and laminse. Deunse; ixregular to con-
choidal fracture. Zome short tight high angle frace
tures with slight resinous brown to vitrecus black
coatings,

Sample of dense brownish-grey dolomite from
2,027.3 feet: X-vay - dolomite,
I
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LITHE&GGI@ DESCRIPLION OFZSAMPLES SUEMIETED‘FGR.ASSAY‘

cora snmples from Atlantie Richfield

»-Mabi}: mgu'm & CQrehale a1 (ﬁ'un.}

. Descziptign S
Qil,shale: Medium to dark brownish gray and rare.
&Lﬂck-{z.ﬁf 4/2-3/Z, some 5/2 and 2/2, rare 1/2).
Fafnt to- fairly distinet very fine-laminae. Trregu--
~lar to regular, thick to some thin parting; coarse
- haekly to slightly irregular fracture; becoming
“unctuous in lower part. Irregular broken contact
.-j!with mudatone below; '

o To
- 2,028.8

. 2,028.8 ,ZxOSItﬂ_f,Mudatone~. Light to. medium gray (N 6~5; very aslight
L L olive to brown tint)., Very falutly streaked to
wagsive; some contorted bedding, Very irregular
pazting'and fract:uret uneven sample split,

2,031,0 2,036.6 Glay&tane' Medium to some light slightly olive gray
e 3% 541, some 6/1) and medium to rare dark slightly
brownish gray (2.3Y 4/1-5/1, rare 3/1). Faint dis-
- torted to contorted-straakad bedding to fairly regu-
- lax very fine laminae, Mostly rubble and irregulaxr
core pleces; grab sampled,

2,036.6  2,040,0 'Mudatone and siltstoue- Medium to light gray (N 5-6,
- L e rare &g very slight brown tint), Faint dlatorted to
. contorted, fine to very thick streaks and stringers,

2,040,0 2,048.8 Siltstone and very fine sandstone: Light browmish
gray (2.5Y 6/2-6/1). Maesive with sowe contorted gray
mudstone stringers and streaks, Irregular very thick
parting; slightly irregular fracture. High angle
middy fracture in lower foot. (Grab sample gave small
amount of light oil i{n test tube.)
{ Ssample of very fine-grained sandstone from 2,043.5
feet: X-ray - quarts, i{llite, feldspar, dolomite
_ caleite, ferroan.

2,048.8 2,052.0. 8iltstone and mudstone: Light to medium slightly brown-
ish gray (2.5Y 6/1-5/1), Faintly bedded to massive.
Some broken core; uneven sample split,

2,052,0 2,057.6 Claystone: Madium to some light gray (N 5, some 6
and 4; slight browm to olive tint). Faintly laminated
to very faintly bedded., Irregular to some regular,
thick to medium parting; unctuous; some brolen and
uied up cora.
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S sy Degeription ST R R
jeutral gray (N 5-4). PFaintly Iaminated
ive.. Irregular parting; very irregular coarse
hackly ‘fracture; umctucus, OLL shale as below at:
2‘057.5~2 457.7 and'z ,058,0-2,058.1.
Sampla of gtay—alayatone from 2,058,4 feety
_Revey - quartz, illite, feldapar, calcite,
.¢mlomita, pyrite, kaolin.

 § $£95?1%,_:;".

Z,058.6 2 059.1 Oil shales - Vbry'dark'bruwnish gray (Z.5Y 2!2-3/2)
- ' . Faint very fine laminae, Regular thick to thin part-' i
7tng, alight to coarse hackly fracture, Rare fish

. fragments (articulated vertebrae and ribs at Z,059.0).
-11 Sample of dark brownish-gray oll shale from

%,058.F feet: X-vay - quartz, illite, feldspar,
fartoan, pyrite caleite, doleomite,

Z,059.1 2,060.1 Dolomita and oil shale: I~ to 2-inch Bands of brownial~
' . - geay dolomite like 2,026.9-2,027.4 interbedded with
- 'f“f oil sha[e fike.z 02? 4—2 028 8.

Z2,060.1 2 64,2 w C1ayatcne* Like 2 052 0-2,057.6, Very uneven- sample
R o eplit . o .

2,064,2  2,065.0 | 0bL shale; Dark to medium brownish gray (2,5Y 3/2~
442, some 5/2-3/1), Failnt distorted streaked bedding.
to mederataly distinet very fine displaced laminae,
Izregular parting and fracture., Rare fine resingus
to waxy black blebs and pyritic streaks.

2,065.0: 2,066.1 Mudstome: Like 2,023,0-2,026.4.

2,066.1 2,069.5 Mudstone: Medium and some light browmish gray (2.5¢
5/1 and 5/2-4/1 and 4/2, some 6/1). Faint slightly
distorted to very contorted streaks and stringers.
Mogtly wery Lrregular large core pleces with soms
irregular glossy fracture surfaces; very uneven sample

Jeplib.

2,069,5 2,070.8 shale: Mediom to darfk brownish gray (2.5Y 4/1 and 4/2-
3/1 and 3/2). Faint irregular streaks and laminae.
Very irvegular thick to thin parting; ilrregular
hackly fracture; unctucus; some rubble. Some waxy
black fish (?7) fragments. Fine light gray mudstqne
gtringers in lower 0.1 foot.
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LITHGLOGIG DESCRIPTIGHAOE SAM?LES SUBMITTED FQRtASSAY”_

Core sauples fram.Atlantic Richfield-Muhil Flgure 4 Corehole 31- 1 (Con.-_.:n

From:

R T DEacriptian

2,070.8

2,087 .4

2,089.0

2,094.6

2,096.8

2,097.8

2,098.8

2,087.4 Mudatone: Light to medivm gray (¥ 6-5; alight brawn

S0 ting). Faintly streaked to massive, Fairly abundant
“very fine black carbonaceous atresks and aspecks fn-

upper half, Some contorted dark browvumish-gray shale

stringers in lower 2 feet. Common broken to—irregularq'

- core pleces in lower half.

2,089.0 Claystone- Medium to dark slightly brownish gray (Z.SY
' .° 5/1=3/1, some 5/2-4/2). TFaint to moderately distinct
.. laminae and rare bande, IYrregular to fairly ragular,
" thiek to medium parting; irregular and some coarse’
"hackly fracture; unctuous. Some fish (1) frﬂgm@nta
o in»upper part., i

2,094.6 Clayetoﬁa:' Browaish gray (2,5Y 4/1 and 4/2-5/1 and
5/2). Faintly laminated, Irregular thick to thin -
parting; irregular hackly fracture; unctuous. Some
black fossll fragments.

%,096.8 0il shale: Dark to medium browmish gray (10YR 2/2-4/2),
some satiny to resinous. luster inm upper part. Faint
streaked bedding. Some small to l-inch resinous black

- apatite (?) oodules. Rare gray wudstone stringers
and streaks, :
Sample of resinoue black nodule with some oil -
{ shale from 2,0G95,1 feet: X-ray - dolomite,
! quartz, ferrcan, analclte, illire.
2,097.8 011 shale: Medium to some light and dark brownish
' gray (10YR 4/2-5/2 and 5/3, some 3/2 and 2,5Y 5/1-6/1).
Faint stresked bedding. Irrepular parting and fracture;
unctucus in grayer parts. R

2,098.8 0il shale: Medlum to dark brownish gray (2.5Y and
" 10YR 4/2-2/2, some 4/3 upper part). Faint streaked
bedding and very fine laminae., Slightly irregular thick
parting; slightly hackly fracture. TFew very small to
fine resinous black apatite (7) lenses.

2,100.4 0il shale: Medium to rare dark browmish gray (2.3Y
5/2 and 5/1-4/2 and 4/1, rare 3/1). Faint very fine
iaminae., Irregular thick to thin parting; irregular
hackly fracture; slightly unctuous, Rare very fine
black fossil fragments, :
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. LITHOLOGIC DESCRIPTION O SAMPLES SUBMITTED FOR ASSAY

Gore samples frow Atlantic Richfleld-Mobil Figure 4 Corehole 31-1 (Gom.)

- ;- P " Deseription: : i

2,100.4; 2,103,530kl shaley  Medfum to some dark brownish gray (10VR~
Bt 8 > nd Z.5Y 4[2-5(2, some 3/2Y. TFaint streaked bedding

“and'gome very fine laminae, Irvegular to regular,

- thick to medium parting; slightly irregular to coarse -

. hackly fracture, ~Some very fine brown dolomite streaks

" and layers in lowexr pert. -

2,103.5 .2,10510 ~ O0tl shale: Like 2,098.8-2,100.4, Mostly broken core

2,105.0 2,107.7 01il shaler Dark to medium brownish gray {2,5Y and
10YR 2/2-4/2), rare satiny luster., PFaint to rare
moderately  distinet laminae and atreaked bedding, .
Regnlar to irregular, thick to medfum parting;
slightly irregular to some coarse hackly fracture,
Abundant very fine dark pyritic crystalline streaks
in upper part. BSome fish (?) fregments and apatite
nodules in lower part. )

2,107.7 2,108.3 0Ll shale: Medium to very dark brownlsh gray (1OYR
.4J22and.4[3~2[2); some reginous luster near base.
Faint streaked bedding. Irregular parting and fraec-
tuxe, A large {rregular dark brown tuff (7) nodule
at 2,108,1. Irregular shredded contact with clayetone
below.

2,108.3 2,109.0  Claystone: Brownish-gray (Z.5Y 5/2-5/1, some 4/1).
Faint distorted streaked bedding. Irregular parting
and fracture, '

2,109.0 2,113.9 0il shale: Medium to some dark brownish gray (10YR
and 2,5Y" 5/2-4/2, some 3/2 mostly in upper part),

- Faint streaked bedding and very fine laminae. Fairly
regular to irregular, thick to thin parting; irregular
coarse to sharp hackly fracture. Some brokem core

~and rubble. Rare very fine grayish-brown crystalline

laminae and streaks,

2,113.9 2,116.9 01l shale: Medium to dark brownish gray (10YR 4/2-2/2),
Faint streaked bedding and some laminae. Faircly
regular thick to medium parting; slight to some coerse
hackly fracture. Some fine to 3/4~inech resinous black
streaks, lemses, and nodules. Rare fine pyritic streaks.
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aerlption B

2,120.,0

2,121.0

2,125.6

2,130,2

2,131.1

e } - layer at 2,121.9., One-inch hard dense grayish-brown

Qil shale: - Dagk to. madium brownish gray-(Z,SY 3££
nd' 3[2-&£I.&nd 4[21& Faint very fine laeminae and
atgeqkeﬁ‘Be&ﬁfngm Irregular thick to very thin

i *‘hﬂckly fracture; unctucus.. Rubble in middi

o1l shﬂfa:"Medium-tn dark brownish.gray (2.5Y 5/2-3/2)

. Moderately distinct very finme laminae to faint streaked

- bedding.. Slightly irregular thick to medium parting;
' ; coarse. to verg slight hackly fracture..

2 125.&~ OIEAshale*- Mhdium to dark brownish gray (Z.5Y 4!2-3!2
. _{frarﬁ-ZIZI. Faint streaked bedding and very fine lam-
o tnae. Slightly frregular thick to some thin parting;

" glight to rare coarse hackly fracture, Some fine
- black fossil fragments in upper part, Rare sumall to
 I~inch massive brown nodules, A very thin gray silty

'»f—A@Lﬁ dolomitic bauds at 2,123.4 and 2,125,1.
" f'Sampls of large massive hrown nodule from 2,122.4
faet- R-ray - apatite.

23129.27- 011 shale- Medium to dark brownish gray (2.5¢ 4/1 and
' 4/2-3/1 and 3/2), Faint streaked bedding and very
fine laminae, Irregular thick to thin parting:
hackly fracture, Some thin to l-inch dense blebby
brownish~gray to tan dolomite bands in upper part,
Some broken core,

2,130,2 0il shale: Mediuw to dark brownish gray (10YR 4/2-3/2),
some satiny lustey. Falnt very fine regular streaked
bedding. Regular thick parting; slightly hagkly frac-
ture, Rare fish fragments.

2,131.1 04l shale: Dark and some medium brownish gray (10YR
3/2-2/2, some 4/2-4/3), some satiny luster., Faint
very fine regular streaked bedding., Regular to irregu~.
"lsr thick parting; siightly hackly fracture, Abundant
very fine silty pyritic blebs and streaks,

2,132.1 0il shale: Dark to medium brownish gray (10YR and 2,5Y
3/2-4/2%, Paint streaked bedding. Irregular layer
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LITHQL@GIG DE&CRIPTIQ& OF SAMPLES SHEMITTEE FGR ﬁSSA_

'~-:Description

%,132.1

2,135.3

2,136.6

2,137.7

2,138.7

'2:133}d5"011 shale: Dar

" har :ighn dark browniahvgray-ﬂilty~ta very~fine

hlebhx-:eﬁtured rufil (1) in upper 0.3 foot.

Sample of dark brownish-gray tuff from 2 131.3

74 feekt X-ray ~ andlcite, feldspar, quartz,
L : ferrom.

to medium brownish.gray {2.5Y 3/2-‘ 3
. 4/2, rare 3/2 lower part). Faint streaked bedding and
. some very fine laminae, Irregular thick to some thin
-~ parting; lrregular coarse hackly fracture, Uneven

samgle spiicQ,

2,133.3 0it shales Erowniah gray (Z.5Y% 6/2-5[2). Faint very
' fine laminse. Irregulax thick to medium parting;
irregular very co&rae'hack1y=fracnure; alightly
unctuous .
{ Sample of oil shale from 2,134,2 feet: X-ray «
jh_ quartz2 dalomita illite, flldspar, farroan,

2,136,6 0Ll shale: Medfium and rare dark browmish gray {(10YR
S 4/2, rave 3/2}., Vaint stresked bedding, Irregular
patting and fracture, Some fine to very small silty
pyritic blebs in lower part.

2,137.7 0il shale: Very dark brownlsh gray (10YR 2/2-3/2),
rare satiny luster, Faint streaked bedding. Some
thin dense dark brownish-gray streaks and lemses,

{" Semple of very dark oil shale from 2,137,0 feet:
i X-ray - quartz, illite, dolomite, feldspar,
1 ferroan,

2,138.7 01l shale: Very dark to medium brownish gray (lOYR
and 2.5Y 2/2 and 3/2 upper pert to 3/2 and 4/2 lower
part). Faint streaked bedding and very fine laminae,
Fairly regular to irregular, thick to some thin part-
ing; slight to coarse hackly fracture., Rare fine dark
browmish-gray silty streaks,.

2,140.7 041 shale: Dark to medfum brownish gray (2.5Y and
10YR 3/2-4/2). Faint streaked bedding and very fine
laminme., Irregular thick to thin parting; very
irregular coarse hackly fracture; alightly unctuous,
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¥

s LE U Degepdption ' : DL e
QL% shale:. Very dark to some medtum=brownisﬁ-graﬁi
¢LOYR 2/2 upper part to 3/2 and some 4/2 lower part); .
common: satiny to resinous luster fm upper 0.4 foot,
Faint streasked bedding. Irvegular thick parting;
slight to rare coarse hackly fracture. Some smgll
_ irregular wassive pyrite blebs near top, Rare very
fine vitreous black organic streaks in lower part.,

——

2,

2,141.7 2,143,0 01t shale: Dark to some medium brownish gray (1OYR 3/2,
_ . doue 4/2), Faint streaked bedding, Slightly irregu-
. lar thick to medium parting; slightly hackly fracture.
- Iryegular high angle fracture with olive-gray ailty
- pyritie coatings in lower inch,

Z,143.0 2,145,001l shale: Very dark to some medium brownish gray and
G black (10YR 2/2-3/2, some 4/2 and 1/2); rare satiny
luster in upper part. Faint streaked bedding to aome
vexy fine laminae. Irregular to fairly regular, thick
to medium parting; irregular slightly hackly fracture.
A thin tight granular. brownish-gray tuff layer at
2,143.9, Few fine silty pyrite streaks in lower part.

2,1453.0°  2,147.00 0Oil shale:r Dark to medium brownish gray (lO0YR 3/2-4/2).
' Falnt streaked bedding and very fine laminae, Irregu~-
lar thiek to some thin parting; irregular hackly frac-
ture; uneven sample split.

2,147.0 2,149.0 0tl shale: Dark to medium browaish gray (lOYR 3/2-472).
Faint streaked bedding. Irregular thick to medium
parting; irregular fracture. Irregular vertical frac-
ture with olive-gray silty pyritic coatings in lower half.

2,149.0 2,134.1 oil shale: Very dark to some medium brownish gray and
black (LOYR 2/2-3/2, sowe 4/2 and 1/2), rare satiny
luster, Faint streaked bedding and fipe laminze to '
some l-inch bende. Slightly irregular to irregular,
thick to medium parting; slightly irregular to irregu~
lar and hackly fracture. Occsasiounal fine olive-gray
silty pyritie streaks, blebs, and short vermiform
stringers, Distorted zone with some thim to 3/4-inch
dark brovmish-gray silty tuff streaks and stringers at
2,151,0-2,151,4, A very thin dense black cherty stringer
with gsome flne pyrite at 2,152,5,

{"Sample of oil shale with abundant silty tuff streaks

E and stringers from 2,151.2 feet: X-ray - feldspar,

(. quertz, analcite, ferroen, pyrite, dolomite,
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LITHOLOGIC DESCRIPTION OF SAMPLES SUBMITTED FOR ASSAY

Core samples from Atlantic Richfield-Mobil Figure & Gerehole 31-1 (Com.)

oo Feow T eSS Desexiption RS
o Za kil 2, 158.0 Oil shale: Dark to medium brownish gray (10YR 2/2-
oy I R T Faint streaked bedding; slightly wavy and
- distorted in parts. Irrepular thick parting;
- slightly hackly fracture. Some fine to thin, browm
ko brownish-gray dolomitic streaks and lensea, BRare
. very fine dense to silty-crystalline streaks and
blebas, - o
- { sample of dark brownish-gray oll shale from
i 2,135.2 feet: X-ray - quartz, illite, dolomite,
: feldspax, analcite..

2,158.0-  2,159.3 0Ll shale: Dark brownish gray to rare black (10YR 3/2-
2/2, rare 1/2). Faint stresked bedding and some
laminae. Slightly irregular thieck parting; slightly
hackly fracture. TY

' ' )

2,159.3 2,167.0.  Claystone (oil shale): Medium to dark slightly brown-

ish and olive gray (2.5 and 5Y 4/1-3/1, some 4/2).
Faint streaked bedding to nearly massive. Irrepular
. thick to some thin parting; irregular very coarse
' hackly fracture; slightly unctuous. Paintly layered
bravm dolomitic band at 2,161.9-2,162.0, Sowe muddy
broken core pleces in lower part,
;- Sample of gray claystoune from 2,162.6 feet:
; L-ray - quartz, illite, dolomite, feldspar,
{. pyrite, ferroan,

2,167.0 2,168.0 0il shale: Devk to. some medium brownish gray (2,5Y
3/2, some 2/2 and 4/2), Faint streaked bedding end
some laminge, Irregular thick parting; irregular
fracture., BRare very fine silty streaks.

2,168,0 2,169.0 01l shale: Medium to dark brownish gray (2.5Y 4/2-3/2).
Faint streaked bedding. Irregular thick to medium

parting; irregular snd some coarse hackly fracture;
slightly unctuous,

2,169.0 2,170,0 0Oil shale: Medium to dark brownish gray (10YR 4/2-3/2),
Faintly laminated. ZIrregular parting and fracture.

2,170.0 2,173.0 04l shale: Dark to medium brownish gray (2.5Y¢ 3/2-
4/2). Faint streaked bedding, Irregular thick to some
thin parting; very irregular hackly fracture; slightly
to moderately unctuous. Some rubble; uneven sample
split.
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. LITEQLGGIG DESGRIETIOH'OE S&M@EES SUBMITTED i) ASSHW

Core: sample& frqm;Atlantic Richfi&l -Mnbil Eigure.& Carehaie 31- (Cou.}

From =~ e
z,,ftz:iz O

LT _Description

-kl shales: Medium and some dark brownish gray (IQ¥R
642, some: ¥f2}. Faint streaked bedding and some

L Iaminae. Irregular thick parting; irregular fracture,
Sample of. brownish-gray oil shale from 2,173.7 '
faet. X—ray' - dolomite, quartz, 1111te feldspar.

i.:

2,174.4 2,179.0 Gil shaI&* Dark.to\mediumzbrownish.gray (10YR and 2,5Y
' ' " 3/2 and 3/1-4/2 and 4/1, some 2/Z and 5/2). Faint
"7 sgreaked Bedding to faint end some fairly distinet
T laminae. Irvegular to fairly regular, thick to thin
- parting; irregular hackly fracture. A 0.l-foot dense
- masalve brownish-grsy dolomite band at 2,176.0. Very
‘large massive buff to light brownish-gray mudstone
- lenges (or very irvegular layers?) at 2,178.6-2,178.9.
| - Ocecasional fine black blebs {fecal pellets”) in middle
- part.
¢~ Sample of dark slightly brownish gray shale with
,,i. rare fine black blebs from 2,176.5 feet: X-ray -
-1 quartz, lllite, ferroan, pyrite, feldspar,
* . dolomdte.
Sample of dark oil shale with medium brownish-gray
‘laminae from 2,177.1 feet: X-ray - quartz, illite,
. dolomite, feldapﬂr, pyrite.
Ysample of very large buff mudstone lemns from
2,178 7 feet' X~ray - dolomlte, some quartz,

ncrange marker (from.oil—yiald hlatogram),

Z2,179.0 2,181.0 Gil.shale: Dark browvunish gray with some thin to thick
medium brownish-gray to rare buff layers (1l0YR and 2.5Y%
3/2-2/2, some 4/2-5/2, rare 6/2-7/2). Faint laminse
and streaked bedding with some faint to rave distinet
bands. Irregular to falrly regular, thlek to rare
thin parting; slightly irregular to some ccarse hackly
fracture, Vexy rare fine black blebs. Rare fine
allty streaks,

_ Sample of lrregularly layered brownish-gray to
\  buff band from 2,179.9 feet: X-ray - dolomite,
3 quartz, calcite,
Sample of dark brownish-gray oil shale from 2,180.3
feet; X-ray - quartz, illite, feldspar, calcite
pyrite, dolomite.

I‘huu—.‘w-""
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* EITHOLOGIE DESCRIPTIO
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egcription: Lo
A gome. medium brownish gray (LOYR 3/
omes 4/2%,. Palut very fine laminae and streaked bed~
iing.  Fatrly reguilar to irregulax thick to sowe thfn .
.- parting: slightly frregulax to coarse hackly fracture.’
- Kvery small brown nodule at 2,181.4. Few fine pris-
<o matle caleite streaks at 2,182.1, Abundant very fine -
© . ostracodal streaks in lower part, : STt
- I¥; Sample of dark ostracodal oil shale from 2,18%.2 -
feat;" X-ray -+ quarts, L1lite, caleite, feldspar,
pyrite. SR

2,183.0  2,185.5 -0if'shale: Medium to dark brownish gray (10YR 4/2-372,
, - some 3/ upper part), Faintly laminated, Irregular
* - very thick parting; slightly irregular and conchoidal
fracture; heavy. Sowe ostracodal streaks and zones,
Rare very small brown to tan nodules.
I Sample of hard heavy brownish-gray oil shale from
i .2,186,6 feetr X-ray - calcite, quartz, dolomite.

2,185.5 2,188.8  0ik shaler Dark to medium brownish gray (10YR 3f2-4/2,
© . . some 2/Y wostly in lower part). Faint streaked bed-
. ding and very fine laminae. Slightly irregular thick
to medium parting; slightly irregular to some hackly
fracture, Thin sparry grayish-brown dolomite band
with pyritic streaks at 2,186.2 and a 3/4-inch denge
massive Bmd at 2,187.6. Rare fine reainous bisck
bleba in lower part.

2,188.8 2,191.2 0Lil shale: Medium to dark brownish gray {10YR and
_ 2.5Y 4/2-3/2). Paint streaked bedding. Fairly regu-

lar to irregular, thick to some thin parting; slightly
irregular to hackly fract